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SECTION 1

INTRODUCTION

During the week of April 6, 1981, PEDCo Environmental per-
sonnel conducted an emission sampling program at the steel melt
shop operated by Al Tech Specialty Steel Corporation (Al Tech) in
Watervliet, New York. The purpose of this test program was to
provide data for assessing the need for revising present New
Source Performance Standards (NSPS) for electric arc furnaces
(EAF) to include argon-oxygen decarburization (AOD) furnaces.

This plant was selected for source testing for the following
reasons:

1) It exhibits best available control technology.

2) The emissions capture and control equipment is repre-
sentative of the industry.

3) Both AOD and EAF furnaces are controlled by the same
device.

4) Emission data could be obtained by nonstandard sampling
techniques on the typical positive-pressure fabric
filter.

Particulate matter concentrations and mass emission rates
were measured at two inlet sites and one outlet site. Tests at
the two inlet sites were conducted according to U.S. Environ-

mental Protection Agency (EPA) Reference Method 5.* The sampling

%
40 CFR 60, Appendix A, July 1, 1980.
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train used for outlet tests was as described in Method 5, but
procedures were adapted to the large exhaust area and correspond-
ing low gas velocity.

Inlet and outlet tests for particulate matter were performed
simultaneously to enable determination of control efficiency as
well as values for controlled and uncontrolled emissions. Flue
gas flow rates, temperature, and composition were measured in
conjunction with these tests. 1In addition, particle size distri-
bution samples were collected simultaneocusly at one inlet site
and at the fabric filter outlet. Method 9* procedures were used

to evaluate visible emissions (VE) from the melt shop and fabric

filter outlét throﬁéhout the test. Visual determinations of
fugitive emissions (FE) from the fabric filter dust handling
system were recorded according to the proposed Method 22,*%
Samples of dust collected by the fabric filter were obtained for
analysis of particle size distribution and elemental composition.
Tests took place simultaneously at all sites, including visible
and fugitive emission sites. A representative from the NSPS
contractor assisted in coordinating the tests with process opera-
tions. Subsequent analyses were performed on two outlet particle
size samples and two fabric filter dust samples to determine the
concentration of fluoride, chromium, lead, and nickel.

This report documents the activities and results of the test
program., Section 2 describes the processes that were tested and

the operating conditions during the sampling period. Section 3

*
40 CFR 60, Appendix A, July 1, 1980.

* % .
Federal Register, Vol. 45, No. 224, November 19, 1980.
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Presents the results and discusses them, whereas Section 4
describes the sampling sites and general test procedures used.
Section 5 briefly outlines quality assurance measures and audit
results. Section 6 details the particulate matter and particle
size distribution sampling and analytical procedures. The
appendices contain computer output and example calculations
(Appendix A), field data (Appendix B), sample recovery and
analytical data (Appendix C), MRI process summary {Appendix D),
calibration procedures and results (Appendix E), a quality
assurance summary (Appendix F), and a list of project partici-

pants {(Appendix G).




SECTION 2

PROCESS OPERATION

Al Tech operates a total of ﬁwo EAF’s and two AOD's in the
production of many different grades of steel, including stainless
steel and high-temperature alloys. Each EAF and AOD has a rated
capacity of 27.3 Mg (30 tons) and produces an average heat of 29
Mg (32 tons). The facility was operating 24 hours per day, 5
days per week, during the test series, but this schedule normally
fluctuates between 3 and 5 days per week, depending on product
demand.

The north A0OD vessel and EAF No. 89 are located in the north
end of the melt shop, and EAF No. 90 and the south AOD vessel are
located in the south end of the shop. Typically, EAF No. 89
feeds the north AOD, and EAF No. 90 feeds the south AOD. If
necessary, however, the north EAF can feed the south AOD vessel,
and vice versa. Normal melt shop operation consists of charging
and backcharging the EAF with cold scrap and fluxes; meltdown;
tapping the EAF:; charging molten metal, fluxes, and alloys into
the AOD vessel; refining in the AOD vessel; and tapping the
refined metal into a ladle, which is then transferred to the

teeming aisle.




The EAF charge materials consists of 80 percent scrap and 20
percent additives. The scrap used at this plant is relatively
clean, contains a high percentage of stainless steel, and is not
pretreated. The initial additives are generally lime, charge
chrome, ferronickel, and iron ore. Other materials may be added
during the melting phase. A minimum amount of oxygen, if any, is
blown into the molten metal while it is in the EAF, because
refining is accomplished primarily in the AOD. Hot metal is
tapped into a ladle, weighed, and transferred to the AOD vessel.
The average EAF heat time (tap to tap) is 3.7 hours.

Hot metal from the EAF is charged into the AOD_vggsezﬂ B
where major alloy additions are made. The additions include high-
carbon magnesium, high-carbon chrome, nickel, silicon, molyb-
denum, and aluminum. The argon-oxygen-nitrogen gas mixture is
blown into the molten bath through tuyeres located in the bottom
of the vessel until the carbon in the metal has been oxidized to
specification. Reduction mixes are added to remove sulfur and
other impurities. The refined molten metal is tapped from the
AOD into a ladle and transferred to the teeming area where the
hot metal is poured into ingot molds. After it is tapped, the
AQOD remains idle until another hot metal charge from the EAF is
ready. The AOD heat (charge through tap) takes about 1.5 to 2
hours, but can last longer if more refining is needed.

In the emission capture system, two hoods are provided above

each electric furnace and each AOD vessel. The electric furnace

hoods are situated so that one hood captures most of the
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emissions from charging and melting, whereas the other captures
most of the tapping emissions. The AOD hoods are situated
so that each one captures half the refining emissions. A divert-
er stack directs the AOD refining emissions toward the hoods to
avoid excessive drift of the emissions as a result of cross
drafts. Each hood has a set of automatic dampers, which can be
closed to direct more suction to another hood. The dampers on
the hoods on the charging side of each EAF are always open. The
dampers on the tapping side open automatically during tapping and
remain closed the rest of the time. The dampers on the hood of
the AOD vessels are always open because the automatic mechanism
no longer functions.

Combined exhaust gases from all four furnaces are ducted to
a Wheelabrator-Frye, positive-pressure fabric filter to remove
particulate matter. The gas flows through the fabric filter at a
rate of approximately 280 m3/s (600,000 acfm) and exits via a
monovent type of exhaust. Mechanical shakers clean the bags in
each compartment at periodic intervals. Al Tech has assigned two
people to the regular maintenance of the fabric filter. A
periodic visual inspection is made, and broken bags are changed
when needed.

Technical data on the process and control system are in-
cluded in Table 1 of Appendix D.

The operations of the four furnaces and the fabric filter
were monitored by Lalit Banker and William Terry of Midwest

Research Institute (MRI). Table 2-1 presents a summary of
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TABLE 2-1. EAF AND AOD PRODUCTION SUMMARY?Z

Partial or completed
heats tested
Metal ¢ Tested prgduction
PEDCo Keat produced rate
run No., time,b
date Furnace Heat No. | minutes | Mg tons Mg/h tons/h
1 North ADD 98033 B5 28.0 30.9 8.7 8.6
08440 100 27.9 30.8
4/7/81 89 EAF 98047 190 27.7 30.5 8.5 9.4
98068 225 28.1 31.06
90 EAF 08440 4420 25.4 28.0 6.5 7.2
08444 240 30.2 33.2
08445 235 27.2 30.0
South AQD 98047 110 28.9 31.8 5.2 5.7
08444 155 33.9 37.4
- - - - -1 —Total- - 28.9 . 31.9
2 North AOD 98045 0 27.9 30.8 8.5 9.4
98064 65 30.8 34.0
4/8/81 89 EAF 98064 210 29.9 33.0 7.1 7.8
58039 299 29.9 33.0
90 EAF 08464 185 2B.6 31.5 7.7 8.5
08446 225 29.5 32.5
08447 300 28.8 31.8
South AQD 08464 150 32.7 36.1 6.9 1.6
08446 230 32.2 35.5
Total 30.2 33.3
3 North AOD 98090 225 29.1 32.3 4.9 5.4
98041 225 30.4 33.5
479/81 89 EAF 98091 340 28.1 31.0 7.8 8.6
98044 280 24,9 27.5
90 EAF 08451 350 30.4 33.5 9.8 10.8
08465 225 32.5 35.8B
South AQD 08452 e - - 5.7 6.3
08451 160 35.0 38.6
Total 28.2 N

aCompiled from process data in Appendix D and field data (test times) in
Appendix 8.

b tharge-to-tap time for AOD's; tap-to-tap time for EAF's.

€ ear production is the weight of metal transferred to an AQOD; AOD production
is the final tap weight.

dTested production rates were determined by dividing the total weight of
metz] produced during 2 test by the sampling time. The weight of metal
produced by a given furnace during & test was calculated by first
dividing the minutes of normal operation actually sampled (from charging
through tapping, not including delays or patching) by the total minutes
of normal operation in the heat, and then multiplying by the weight of
wmetal produced during the entire heat.

®The only normal operation of this heat sampled was the tap.
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production data for the test series. The EAF heat times varied
from 3.1 to 7.3 hours (tap to tap), and the weight of metal
produced per heat ranged from 24.9 to 32.5 Mg (27.5 to 35.8
tons). The AOD heat times varied between 1.1 and 3.8 hours
(charge through tap), and the weight of metal produced per heat
varied between 27.9 and 35.0 Mg (30.8 and 38.6 tons). The
variations in heat times were related in part to delays caused by
one or more cranes that did not operate properly.

Production rates were calculated to determine if the tests
were conducted during representative operating conditions. The
tested production rate for each furnace was determined by divid-
ing the total weight of metal produced during a test by the
sampling time. The metal produced by a given furnace during a
test was calculated by first dividing the minutes of normal
operation actually sampled (from charging thrbugh tapping, not
including delays or patching) by the total minutes of normal
operation in the heat, and then multiplying by the weight of
metal produced during the entire heat. For comparison, the
normal production rate for all four furnaces operating at once
was calculated at 31.4 Mg/h (34.6 tons/h), based on an average
heat time of 3.7 hours and an average metal production of 29 Mg
(32 tons) per furnace. The same heat time was used for the EAF's
and AOD's, because one AOD heat normally occurs for each EAF
heat. The tested production rate and the normal production rate
both include the effects of delays and intervals between heats
and should therefore be comparable. The average equivalent
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production rate for the test series was 29.1 Mg/h (32.1 tons/h),
which indicated that the tests were conducted while the process
was operating at 93 percent of normal production rate.

Tests were delayed at various times during the series to
avoid sampling when emissions were not representative of normal
operation. On April 7, the test was stopped for iO minutes
because EAF No. 89 was idle for 33 minutes waiting for the pit
crane to clean the tap runner. At 3:00 p.m. on April 8, the test
was stopped for approximately 15 minutes because two of the
furnaces were not operating. On April 8, the test was stopped
before the end of - the heat- in EAF--No. 89 _because the furnace_bay.
crane lost power. On April 9, the start of the test was delayed
for about 30 minutes because the furnace bay crane temporarily
lost power again.

The fabric filter was operating normally during the test
period. The fabric filter control panels were monitored hourly
for the duration of the tests. Test personnel periodically
closed off a baghouse compartment for a short period to move
their sampling equipment. Because one compartment is always in
the cleaning mode, this meant two compartments were not in
operation during that short period of time. The pressure drop in
each compartment, the inlet gas temperature, the fan amperage for
each of the three fans, and the number of compartments cleaning
or closed off were observed to assure normal fabric filter opera-
tion. The pressure drop varied between 1.0 and 1.5 kilopascals

(4 and 6 in. HZO) throughout the tests. 2All three fans were
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operating at full power during the tests. The flue gas inlet
temperature fluctuated from 43° to 54°C (100° to 130°F) during
the test period.

The test conditions were representative of normal plant
operation, and the data should be useful.

During the tests, emissions periodically filled the melt
shop. Some of the enissions were deflected when cranes passed
above the furnaces and vessels and when the cranes were in
position for a charge or tap. The cross drafts that developed
from open doors in the scrap bay and tapping pit also sometimes
deflected emissions from the hood. The incperable automatic
dampers on the AOD hoods were always open and prevented their
cptimal use. Although these dampers could be operated manually,
they were left open throughout the tests in line with normal
operating procedure. Although the emissions were not always
completely captured, the shop always cleared in 5 to 10 minutes.
Plant workers indicated that emission capture was better when the
capture and control system was new and the automatic AOD dampers
werge operating properly.

Emissions generated by the EAF's were greatest during melt-
down, but emissions were also significant during tapping. Emis-
sions from the AOD were greatest during the initial stages of the
heat when the oxygen concentration in the blowing gases was the
highest. Emissions from the AOD during blowing appeared to be
equal to or greater than EAF meltdown emissions. For long periods

of time, however, the AOD vessel is in a nonblowing position
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while operators wait for sample results to determine what alloys
are needed and how much more blowing is necessary to meet final

specifications.




SECTION 3

SUMMARY OF RESULTS

This section details results obtained from the emission test
program. Particulate matter tests were run simultaneously at two
inlet sites and the fabric filter outlet, and particle size
distribution tests were run at one inlet site and at the outlet.
Visible emissions from the melt shop and fabric filter outlet
were evaluated concurrently with particulate test runs, as were
fugitive emissions from the fabric filter. Fabric filter dust
samples were collected and analyzed for trace elements and
particle size distribution. Table 3-1 summarizes the type and
number of samples that were collected.

In brief, uncontrolled particulate matter concentrations
averaged 245 milligrams per dry normal cubic meter (mg/de3) at
20°C and 101 kilopascals (kPa), or 0.1076 grains per dry standard
cubic foot (gr/dscf) at 68°F and 29.92 in.Hg. At the outlet,
particulate concentration averaged 3.46 mg/de3 (0.0015 gr/dscft}),
to yield a 98.6 percent control efficiency. Both levels of
concentration were in the range of expected values, which were
based on previously reported data on EAF's.l'2

Individual 6-minute set averages of visible emissions from

the melt shop ranged from 0 to 15 percent opacity during charging
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and tapping operations. Average opacities of individual sets
ranged from 0 to 22 percent during refining and other process
Ooperations, Visible emissions from the fabric filter outlet were
zero percent opacity, even after compartment cleaning cycles.
These and other results are presented and discussed in

detail in the following sections. Results are grouped by emis-
sion type. The sections in each group describe the sampling
scheme used at each site, summarize data and results, and discuss

the results.

3.1 PARTICULATE MATTER

Two inlet sites and the fabric filter outlet were tested
simultaneously. Site 1 represented emissions from the north EAF
(designated by the plant as No. 89) and the north AOD; Site 2
represented emissions from the south pair of furnaces (including
EAF No. 90}: and Site 3 represented fabric filter outlet emis-
sions.

3.1.1 Sampling Scheme

Tests at all sites commenced simultaneously and ran for
approximately the same time until respective traverses were
completed, about 5 to 6 hours. This procedure enabled calcula-
tion of control efficiencies and emission factors. Each test run
at Site 1 was to have included two integral EAF heats (from
initial charge through the final tap) of approximately 3 to 3.5
hours each and two complete AOD heats of approximately 1.5 to 2

hours each. Because a malfunctioning crane caused shifts in the

3-3




normal sequence of operation, the second and third tests were
stopped prior to completion of the second EAF heat, and the third
test included only portions of the AOD heats. Nevertheless, the
actual tests were generally representative of integral EAF heats.
So that tests at Site 2 could be conducted simultaneously with
other tests, the sample times were not coordinated to include an
integral number of heats, as the operating schedule of the south
furnaces was staggered from that of the north furnaces. Outlet
tests at Site 3 also could not be coordinated to represent an
integral number of heats (because of the different furnace
schedules), but they were conducted in conjunction with tests at
other sites. Fabric filter cleaning cycles were sampled in the
normal fashion as they occurred.

The NSPS contractor representative, who was on site to
monitor process operations, assisted in the coordination of tests
with process conditions. Based on his observations, tests were
ihterrupted if one of the EAF's experienced an operational delay
of longer than 20 minutes. Delays from 1 to 1.5 hours could be
tolerated for the AOD's without interrupting tests, because that
amount of AOD downtime would normally occur within the time frame
of an EAF heat.

Particulate matter sampling and analytical procedures at
both inlet sites followed those described in EPA Methods 1, 2, 3,

and 5 of the Federal Register.* A Method 5 sampling train and

*
40 CFR 60, Appendix A, July 1, 1980.
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analytical procedures were used on the outlet tests, but the
sampling procedures were modified by sampling at a constant rate,
at a site that did not meet minimum Method 1 criteria, and at
fewer points than specified by Method 1. The sampling rate was
based on the estimated average velocity of the gas stream at the
sampling location, which was calculated by dividing the total
inlet flow rate measured by Method 2 by the total exhaust area
represented by the sampling cross section. Three tests were run
at each site. Integrated gas samples were collected once at each
site (according to Method 3) to verify that the gas streams were
essentially air. Additional molecular weight determinations were
not made.

3.1.2 Gas Conditions and Particulate Emissions

Summaries of the-measured stack gas and particulate emission
data are presented in Tables 3-2 and 3-3, Volumetric flow rates
are expressed in actual cubic meters per second (m3/s) and actual
cubic feet per minute (acfm) at stack conditions. Flow rates
corrected to zero percent moisture and standard conditions [20°C
and 101 kPa (68°F and 29.92 in.Hg)] are expressed as dry normal
cubic meters per second (de3/s) and dry standard cubic feet per
minute (dscfm). Average stack gas velocities are expressed in
actual meters per second (m/s) and actual feet per second (ft/s)
at stack conditions. Particulate concentrations in Table 3-3
are reported in milligrams per dry normal cubic meter and
grains per dry standard cubic foot. Emission rates are expressed

in kilograms per hour and pounds per hour. The product of the
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TABLE 3-2. SUMMARY OF GAS STREAM CHARACTERISTICS?
Date | Flow rateb Temperature | Moisture, velocity® | Flow rated
Run No. | (1981)[dNm3/s| dscfm °C | °F % m/s | ft/s| m3/s [acfm
ATP-1 4/7 1130.0 275,500 | 43 | 10 0.81 [19.1 [62.8 |139.6 | 295,800
AIP-2 4/8 |121.8 | 258,200 | 47 117 0.89 [18.2 |59.8 [133.0 | 281,900
AIP-3 4/9 (127.2 {269,600 | 42 | 107 1.25 |[19.0[62.2 |138.4 | 293,300
Average |126.3 | 267,800 | 44 | 111 0.98 1{18.8 |61.6 [137.0 | 290,300
AZP-1 4/7 1129.9 | 275,200 | 46 | 116 0.65 [19.3|63.3 |[140.7 | 298,100
A2P-2 4/8 |129.3 273,900 | 48 | 118 0.69 [19.3[63.4 [141.1 |298,900
A2P-3 4/9 |130.4 276,300 | 45 | 114 1.29 [19.7 | 64.7 |143.9 | 304,800
Average 1129.9 275,100 | 46 {116 | 0.88 |i9.4 [63.8 [141.9 |306,600"
A3P-1 4/7 |259.9 | 550,700% 42 | 108 0.41 | 2.4 | 3.0f|275.7 | 584,100f
A3P-2 4/8 |251.1(532,700 | 48 {119 0.68 | 2.4) 7.9 |273.0 (578,600
A3P-3 4/9 |257.6 545,900 | 46 | 114 1.17 | 2.5 8.2 |282.0 |597,600
Average |256.2 | 542,900 | 45 | 114 0.75 | 2.4 | 8.0 |276.9 {586,800

%Average €0y <0.2%, 0p = 20.34%.

Dry normal cubic meters per second at 20°C and 101 kPa, and dry standard
cubic feet per minute at 68°F and 29.92 in.Hg.

cVelocity at stack conditions.

dFlow rate at stack conditions.
®The outlet standard flow rates were determined by summing flows at both

inlet

sites,

f .
Outlet gas velocities and actual fiow rates are based on measured iniet flow
rates converted to outlet conditions.




TABLE 3-3. SUMMARY OF FILTERABLE PARTICULATE EMISSIONS

a

Run Concentration Mass emission rate Isokinetic
Site No. mg/dNm> | gr/dscf kg/h 1b/h rate, %
Inlet No. 1 [|AIP-1 217 0.0948 102 224 108
north AlpP-2 182 0.0794 80 176 102
furnaces AlP-3 523 0.2288 240 529 102
Average 307 0.1343 140 309
Inlet No. 2 {A2P-1 198 0.0867 33 205 104
south A2P-2 240 0.1047 11 246 104
furnaces A2P-3 11 0.0485 52 115 105
Average 183 0.0800 86 188
Combined 1 208 0.0908 194 428
inletsb 2 212 0.0924 191 421
3 - 315 0.1397 292 643
Average 245 0.1076 226 498
d
OQutlet No. 3¢ A3P-1 3.27 0.00143 3.06 6.75 107
A3pP-2 2.88 0.00126 2.61 5.75 106
A3P-3 4.24 0.00185 3.94 8.68 102
Average 3.46 0.00151 3.20 7.06

aMi]ligrams per dry normal cubic meter at 20°C and 101 kPa, and grains per
dry standard cubic foot at 68°F and 29.92 in.Hg.
b

Combined inlet mass emission rates represent the sum of results for Sites 1
and 2; concentrations are weighted averages based on standard flow rates.

Coutlet mass emission rates are based on measured outlet concentrations and
total inlet standard flow rates.
d

Isokinetic sampling rates for outlet runs were calculated by using average
gas velocities that are based on inlet flow rates converted to outlet
conditions.
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concentration and the volumetric flow rate is the mass emission
rate. The particulate data represent filterable material col-
lected in the sample probe and on the filter, both of which were
heated to approximately 121°C (250°F). The isockinetic rate is
the ratio of the velocity of the sample gas stream entering the
nozzle to the local stack gas velocity, expressed as a percent-
age.

The volumetric flow rates at inlet Sites 1 and 2 averaged
126 deB/s (268,000 dscfm) and 130 deB/s (275,000 dscfm).
The outlet flow rate averaged 256 deB/s (543,000 dscfm). The

flow for each outlet run represents the sum of the standard flow

rates measured at the two inlet sites,

The actual flow rate at inlet Site 1 averaged 137 m3/s
(290,000 acfm) at 44°C (111°F) and less than 1 percent moisture,
and was equivalent to a gas velocity of 19 m/s (62 ft/s}. The
actual flow rate at inlet Site 2 averaged 142 m3/s (301,000 acfm)
at 46°C (1l16°F) and less than 1 percent moisture, which equalled
a gas velocity of 19 m/s (64 ft/s). The outlet flow rate aver-
aged 277 m3/s {587,000 acfm) at 45°C (1l14°F) and less than 1
percent moisture, which represented an average gas velocity of
2.4 m/s (8.0 ft/s) at the sampling cross section. Outlet veloci-
ties and flow rates are based on inlet standard flows and mea-
sured outlet stack conditions of temperature, pressure, and
moisture.

For calculation purposes the stack gases were essentially
air. PFor one run at each site, the carbon dioxide (coz)
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concentrétion averaged less than 0.2 percent, and the oxygen con-
Centration was 20.3 percent by volume.

The combined inlet concentration of filterable particulate
matter averaged 245 mg/de3 (0.1076 gr/dscf). This is the
average of concentrations measured at both inlet sites, weighted
according to measured standard flow rates. At inlet Site 1 the
average particulate concentration was 307 mg/de3 (0.1343
gr/dscf), and at Site 2 the average particulate concentration was
183 mg/de3 (0.0800 gr/dscf). These concentrations correspond to
mass emission rates of 140 kg/h (309 1lb/h) at Site 1, 86 kg/h
(188 1b/h) at Site 2, and 226 kg/h (498 1lb/h) total uncontrolled
emissions.

The outlet particulate concentration averaged 3.46 mg/de3
(0.00151 gr/dscf), with a corresponding mass emission rate of
3.20 kg/h (7.06 1lb/h). The concentration results for each run
are actually representative of the exhaust stream from four of
the eight fabric filter compartments, but emission rates are
based on the total system flow.

All isokinetic sampling rates were between 102 and 108
percent., The outlet values are based on average gas velocities
at the sampling cross section, which wére calculated from mea-

sured inlet flow rates and outlet stack conditions.

3.1.3 Control Efficiencies and Emission Factors

Control efficiencies were calculated by dividing the dif-
ference between the outlet and weighted inlet particulate con-

centrations by the weighted inlet value. Table 3-4 presents a

3-9




ST
SEETI

_ 00l X 750

; 5 = AJUBLIL443 JuUIdU3d,

i "BH UL 26762 Pue 4,89 .
pmaoomanzuv;mucmumALvLmnmcmmgmvcm.max—oﬁccmuoomumgmuwsu*nzo FmELozxgcgmn mEmLm_Fhwzn

! "2 pue | sa3Ls wouy dbessae pajybLam,

J

m o
-
o
9°86 1510070 9t 90170 ) 74 abedaay
L°86 G8100°0 vev L6ELT0 SLE €
9°86 92100°0 88°¢ ¥260°0 ¢ie 4
v 86 EvL00°0 X2 8060°0 80¢ L
SRouatdLyya ¢ 30sp/4b mEzv\mE 4osp/ub nezc\me uny
n:o_umgpzmuzou 313130 n,mco_pm;ucmuzoo 19 u]

ADNIIDI443 NOILDITT0D JLVINJILYYd ITavdalild  “p-€ 318Vl




summary of filterable particulate concentrations and indicates
the fabric filter collection efficiency for each run. Control
efficiencies were 98.4, 98.6, and 98.7 percent on the three test
days.

Table 3-5 presents particulate emission factors for uncon-
trolled and controlled emissions, which were calculated by
dividing the appropriate hourly mass emission rate by the corre-
sponding furnace metal capacity. Results are reported in kilo-
grams per hour per megagram of furnace capacity (kg/h per Mg)
and in pounds per hour per ton (lb/h per ton). Based on a total
capacity of 109 Mg (120 tons) for the four furnaces, the emission
factor for uncontrolled emissions averaged 2.1 kg/h per Mg, or
4.2 1b/h per ton. It was possible for two runs at Site 1 to be
conducted over an integral number of heats. Each run consisted
of two EAF heats and two AOD heats. Emission factors for these
tests should be more representative of uncontrolled emissions on
a per-heat basis. Results for the two runs averaged 1.67 kg/h
per Mg (3.33 1b/h per ton) based on a metal capacity of 54.5 Mg
(60 tons ). The average controlled emission factor for all four
furnaces was 0.03 kg/h per Mg (0.06 lb/h per ton).

Emission factors shown in Table 3-6 are based on actual
production data. Results were calculated by dividing the fil-
terable mass emission rate by the corresponding equivalent
tested production rate. Emission factors are reported in kilo-
grams per megagram (pounds per ton) of metal produced. The

average uncontrolled emission factor was 7.8 kg/Mg (15.6 1lb/ton),
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TASLE 3-5. PARTICULATE EMISSION FACTORS®

Uncontrolled Controlled
Run No. kg/h peér Mg [ib/h per ton| Run No.|kg/h ner Mg | 1b/h per ton
b
AT1P-1 1.88 3.73
1 1.78 357 1 0.028 0.056
b
A1pP-2 1.47 2.93
5 1.75 3 5] 2 0.024 0.048
3 2.08 5.36 3 0.036 0.072
Average® 2.07 2.15 | Average | 0.029 0.059
(1.67) - |- - (3.33) |- . _ B

Factors are based on emissions per unit of furnace metal capacity in kilograms
per hour per megagram (pounds per hour per ton).

bTests were conducted for an integral number of heats and represent emissions
from the north furnaces at a metal capacity of 54.4 Mg (60 tons). All other
runs represent total emissions from the four furnaces at a metal capacity of
109 Mg {120 tons).

Cvalues in parentheses ( ) are for the integral heat tests on the north
furnaces.
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TABLE 3-6. PARTICULATE EMISSION FACTORS BASED ON PRODUCTION?

Metal production Emission factor®
rateP Uncontrolled Controlled
Run No. Mg/h tons/h kg/Mg [ 1b/ton kg/Mg 1b/ton
1 28.9 31.9 6.7 13.4 0.11 0.21
2 30.2 33.3 6.3 12.6 0.09 0.17
3 28.2 31.1 10.4 20.7 0.14 0.28
Average 29.1 32.1 7.8 15.6 0.11 0.22

-_

a G es .
Calculated by dividing the filterable mass emission rate by the corresponding

average metal production rate.

bFrom Table 2-1.

cKﬂograms per megagram (pounds per ton) of metal produced.




based on a production rate of 29.1 Mg/h (32.1 ton/h). At the
same production rate, controlled emissions averaged 0.1l1 kg/Mg
(0.22 1b/ton).

3.1.4 Discussion

In general, the particulate tests were conducted according
to schedule. No problems were encountered with the sampling
eqguipment, and the few problems associated with the process
operation were considered minor. The report does not include the
results of preliminary tests that were conducted at each site to
compare particulate loadings with estimated sampling times and to

eliminate any problems associated with test coordination or

physical sampling maneuvers. This section discusses vaiidity of

results, deviations in test methods and calculations caused by
the fabric filter site configuration, and effects of process
operations.

The primary purpose of the long sampling time was twofold:
(1) to collect approximately 25 to 50 mg in the front-half of the
outlet sampling train so as to minimize handling and weighing
errors; and (2) to satisfy NSPS minimum requirements for sample
time and volume. The actual catch weights were between 17 and 25
mg, which were considered satisfactory. The actual minimum

3

sampling time and volume were 5.3 hours and 5.9 dNm~ (208 dscf).

3

These met the minimum criteria of 4 hours and 4.5 ANm~ (160 dscf)

set forth in Subpart AA of the Federal Register.*?

*
40 CFR 60, Subpart AA, July 1, 1980.

|



The back-halves of each inlet and outlet run were analyzed
for condensible matter. These results are included in the com-

puter printouts in Appendix A, but are not summarized here

because they are considered to be biased. The results do not
agree well with expected values based on previously reported
tests at similar installations. Probable cause of the biases is
believed to be the long sample line used between the heated
filter and first impinger, even though it was Teflon-lined.

The inlet flow rates measured at Sites 1 and 2 were within

6_percent of each other, which indicated that the three induced-
draft (I.D.) fans were operating effectively to promote the
equal capture of emissions from each half of the melt shop. The
sum of the inlet flows compared very well with the system design
flow rate of 280 m3/s (600,000 acfm), as all runs were within 4
percent of this value.

The outlet volumetric flow rates, dry and at standard con-
ditions, were assumed to be equal to the sums of the inlet
standard flow rates. This assumption was necessary because the
site configuration made it impossible to obtain accurate velocity
data at the outlet. Flows at stack conditions were calculated
from the standard flow rates by use of measured values of tem-
perature, pressure, and moisture at the outlet.

The procedure just described is typical for tests at posi-
tive-pressure fabric filters without stacks, and assumes no air
leakage. Air inleakage at the I.D. fans was probably no more

than 10 percent, as evidenced by the agreement between measured
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and design flows. In addition, air leakage through the open
grating at the bottom level of the fabric filter was minimized by
covering the openings during the test period. At Al Tech these
open gratings represented sources of dilution air. Comparison of
inlet and outlet moisture contents seemed to indicate some
dilution, but the limits of accuracy for the moisture determina-
tions at the 1 to 2 percent level are probably greater than the
reported differences. The close agreement between inlet and
outlet gas temperatures indicated that any entry of dilution air
was negligible. A significant inflow of ambient air would have

caused a temperature decrease, which was not evident. For these

reasons, the amount of dilution air ﬁhat enfefeé tﬁe-é§stem was
considered to be minimal, and results reported for the outlet
flow rates should be representative of actual conditions.

The fabric filter site configuration required that several
modifications be made to EPA reference methods for their use in
the outlet tests. Although they could not be analyzed precisely,
the effects of these deviations on outlet particulate concentra-
tion results were considered to be relatively minimal. The two
deviations from Method 1 were the use of a sampling location less
than two equivalent duct diameters downstream from the nearest
disturbance and sampling at fewer than the minimum number of
points, The three deviations from Method 5 were the lack of
velocity monitoring at individual sampling points, use of a

constant sampling rate at all points during a given test, and

traversing only half of the large exhaust area for each test.
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These deviations, which generally would apply when testing
positive-pressure fabric filters without stacks, are discussed
in the following paragraphs.

The outlet site configuration did not provide any sampling
location capable of meeting minimum Method 1 criteria. The
throat of the monovent was selected as the sampling location,
primarily because it was the smallest cross-sectional area avail-
able. This location would be less prone to concentration biases
caused by faulty bags, and would provide the highest gas veloci-
ties.

The reason for sampling four rather than eight points per
compartment was to lessen the possibility of biasing results.
Because moving from one traverse point to another during sampling
required test personnel to enter a compartment while the fabric
filter was operating, extraneous dust could have been stirred up
by bumping the probe against nearby beams or by personnel activ-
ity, and results could have been biased if any such dust had
entered the nozzle during sampling. By sampling only four com-
partments and using extreme care during point changes, we were
able to avoid these potential problems in all of the tests.

It should be noted that a better sampling approach for this
type of fabric filter configuration would be to sample from out-
side on the baghouse roof and to use ports located in the mono-
vent throat. This would reduce the possibility of sampling
extraneous dust and shorten the time required to change traverse

locations. More points and compartments per run could then be
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sampled. Because safe access to the roof was not readily avail-
able, ports were not installed at this plant.

A constant sampling rate was used for the outlet tests
because individual point velocities could not be accurately
measured to make isokinetic sampling rate adjustments. The
preliminary traverse of three compartments verified the inac-
curacy of wvelocity measurement attempts. Most of the very low
velocity heads were readable on an expanded scale manometer;
however, turbulence at the low flows caused fluctuations and
frequent negative readings. Thus, an average gas velocity at the
outlet sampling.location was _calculated from previous data
obtained at the two inlet sites and used to set a constant sam-
pling rate. The two inlet flow rates were calculated and
totaled; then the sum was converted from standard conditions of
temperature and pressure to outlet conditions. This flow was
then divided by the total cross-sectional area of all eight
compartments represented by the sampling plane. The resultant
average gas velocity was assumed to represent each traverse
point. For each outlet test, inlet data obtained from the pre-
vious day's activities were used to estimate the average veloc-
ity. The constant isokinetic sampling rate to be used that day
was then calculated from this estimated velocity. For data
recording and computer calculation purposes, an egquivalent
velocity head was calculated and entered on the field data sheets

for each traverse point as if it had actually been measured.
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Other parameters entered on the data sheets were measured accord-
ing to normal procedures.

All outlet computer calculations in Appendix A for flow
rate, emission rate, velocity, and isckinetics are based on these
estimated velocities; however, results reported in tables and
text have been adjusted to reflect measured rather than estimated
values. This was accomplished by dividing the measured total
inlet flow rate by the flow rate used initially to estimate the
outlet velocity. Results were adjusted by applying this ratio,
either directly or inversely as appropriate, to computer outputs
that were based on estimated values. These calculations are
shown in Appendix A.

The average isqkinetics indicated for the outlet tests were
all within the acceptable range (100 + 10 percent). These iso-
kinetic calculations included the assumption that the average
velocity for the four compartments tested per run was approxi-
mately equal to the average velocity for all eight compartments.
We believe this is a reasonable assumption (+ 10 percent},
although the middle compartments may have had slightly higher
velocities than the end ones. Another factor affecting iso-
kinetic and velocity results was the fabric filter cleaning cycle
time. Reported results do not account for the time when only
seven compartments were operating instead of eight, but the
greatest effect would occur if one compartment were always off
line. This would reduce reported outlet isokinetics by a factor

of 0.875 and increase gas velocities by the inverse of this
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factor. Isokinetics would be between 89 and 94 percent; there-
fore, emission results should not be affected significantly by
this consideration.

Although average outlet isokinetics were acceptable, values
at individual traverse points could be much different, depending
on the local gas velocities. The range of actual isokinetic
variation was difficult to gauge without valid point velocity
data, but an estimate of plus or minus 50 percent seems realis-
tic. The overall isokinetic rates, however, were within speci-
fied limits, and any point-specific biases should tend to be
averaged. Even so0, it is expected_that the precision of the
method used (constant sampling rate) is less than that of Method
5, which requires isokinetic sampling at each point. Results
should be viewed in this light, even though they were fairly
consistent and appear to be representative.

Evaluation of the process data furnished by MRI and actual
sampling times indicated that operation conditions were repre-
sentative during the tests. The equivalent tested production
rate averaged 93 percent of the maximum production rate of the
four furnaces. Although the metal production of individual
furnaces varied considerably, the overall production rates for
each test were within 10 percent of each other. A periodically
malfunctioning crane caused a shift in the normal sequence of
furnace operations and several extended furnace delays. Tests

were interrupted when the emissions were considered to be sig-

nificantly affected. The results of Tests 1 and 2 did not seem
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to be affected by the delays or variation in furnace operations,
but Test 3 results may have been. The concentration at Site 1
increased and the concentration at Site 2 decreased, but these
changes could not be related to specific process activities.
Indeed, the equivalent production rates for Test 3 showed the
reverse: a decrease for Site 1 furnaces and an increase for Site
2 furnaces. The overall increase in uncontrolled emissions was
verified by the corresponding increase in outlet emissions, but
the overall production rate for Test 3 was slightly lower than
the previous tests. The increase in Test 3 emissions caused a 12
percent increase in the average outlet concentration, which was
considered relatively insignificant. Overall results were
therefore taken as being representative of normal operating

conditions.

3.2 PARTICLE SIZE

Tests for particle size distribution were conducted at Site
1 (the north furnaces) to represent uncontrolled emissions, and
at Site 3 to represent controlled emissions. These tests were
performed in conjunction with particulate matter tests.

3.2.1 Sampling Scheme

Inlet particle size tests were conducted over an entire heat
cycle to represent average emigsions, and during shorter inter-
vals, to represent different process modes. Tests during inte-
gral heats were initiated at the beginning of a charge for

either the North AOD or EAF No. 89, whichever occurred first.




Tests continued for one heat and concluded at the end of tapping
operations at EAF No. 89, which yielded a sampling time of
approximately 3 to 3.5 hours. This time should have included an
entire AOD heat of between 1.5 and 2 hours. Because a malfunc~
tioning crane caused as shift in the sequence of normal opera-
tions, the first test included almost two AOD heats, and the

third test included portions of two different AOD heats. The

shorter particle size runs were performed at various times during

the second half of each particulate test. The sampling times for

these shorter tests were approximately 20 minutes, adjusted as

necessary to obtain proper loadings.

Qutlet particle size distribution samples were collected
simultaneously with each particulate test, which yielded a 5-
hour sampling time for each run. Each test was conducted in the
same four fabric filter compartments as the coinciding particu-
late tests, but at different times to minimize interferences.
Because of the overlapping schedules between north and south
furnaces, no attempt was made to represent integral heats.
Fabric filter cleaning cycles were sampled as they occurred.

The integral heat runs at the inlet were coordinated with
process operations with the assistance of the NSPS contractor
representative. Based on his observations, tests were inter-
rupted as necessary to avoid sampling during unrepresentative
conditions.

Andersen Mark III Cascade Impactors were used to collect the

shorter inlet samples and all of the outlet samples, and an
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Andersen Heavy Grain Loading Impactor was used to obtain integral
heat samples. All inlet samples were ccollected at an average
velocity point in the north furnace duct. Velocity data were
obtained periodically during each run by the use of Method 2
equipment. Outlet samples were run in duplicate, with each
impactor positioned at one of the four sampling points per
compartment. The sample time for each run was divided equally
among the same four compartments in which the particulate tests
were being conducted. Because accurate velocity data could not
be obtained at the outlet site, estimated velocities calculated
from previous inlet data were used to set approximate isokinetic
sampling rates. The results of three runs for each type of
sample are included in the report.

3.2.2 Particle Size Distributions and Fractional Efficiencies

Cumulative distribution curves represent the total weight
percent of particulate matter smaller than the indicated aerody-
namic particle diameter in micrometers. Each distribution curve
was plotted manually and represents the best-fit curve through
individual and average test data points. Each data point was
plotted manually and indicates both the 50 percent effective cut-
size of each impactor stage and the cumulative weight percent of
material collected in subsequent stages.

The three cut-points for each Andersen Heavy Grain Loading
Impactor test at Site 1 were dete}mined graphically from informa-
tion supplied by the manufacturer. Cut-points for the eight Mark

IIT Impactor stages were calculated by computer programs




contained in "A Computer-Based Cascade Impactor Data Reduction
System,” (CIDRS} developed for EPA by Southern Research Institute
(SRI).3 All particle size results are based on a particle
density of one gram per cubic centimeter. Data reduction and
intermediate result calculations for both types of impactors were
performed by the CIDRS programs with moisture contents obtained
from simultaneous particulate tests. All calculations and
results are included in Appendix A.

Figure 3-1 shows the average cumulative distribution curve
for uncontrolled emissions over an entire heat cycle. Actual
results were limited to three cut-points between 1.6 and 13 um,
but the curve was extrapolated down to a diameter of 0.5 um for
comparison purposes. The average distribution indicated that 50
percent by weight ¢f uncontrolled particulate emissions consisted
of particles with aerodynamic diameters of 0.55 pm or less.
Eighty percent by weight had diameters less than or equal to
10 um. .

Figure 3-2 shows the results of three runs conducted at Site
l during various times of process operation. The three cumula-
tive distribution curves distinctly indicate a short-term varia-
tion of emissions. Run 1 represented EAF charging emissions, Run
2 represented emissions during the EAF melting phase, and Run 3
represented emissions from both an AOD and an EAF. The percent
by weight of emissions that had diameters equal to or smaller
than 10 um varied among the three runs from 54 to 29 to 74 per-
cent, respectively. Only the run representing AOD and EAF
emissions was similar to average integral heat results.
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Figure 3-3 shows the average distribution curve for the
outlet samples. Results indicated that 50 percent of the mass
emissions consisted of particles having aerodynamic diameters of
5 ym or less. Sixty-six percent by weight had diameters smaller
than or equal to 10 pym.

Table 3-7 presents the fractiocnal collection efficiencies
for various size ranges. Weight percents in each size range were
determined from the average inlet and outlet cumulative distri-
bution curves plotted in Figures 3-1 and 3-3. These percentages
were multiplied by the average inlet and outlet particulate
concentrations shown in Table 3-3 to calculate controlled and
uncontrolled mass loadings in the respective size ranges.
Fractional efficiencies were calculated for each size range by
dividing the difference between inlet and outlet concentrations
by the inlet values. Efficiency ranged from a high of 99.7 per-
cent for particles smaller than 0.5 um in diameter to a minimum
of 96.2 percent for particles between 5 and 10 uym in diameter;
the overall efficiency was 98.6 percent.

3.2.3 Discussion of Results

Results of all the tests are not reported. Some runs were
not included because of poor isokinetics, undesirable stage
loadings, or problems related to impactor assembly.

"When evaluating these results, one should remember that
particle sizes are in terms of aerodynamic diameters based on a
particle density of 1 g/cm3. Cumulative distribution curves

)
based on physical diameters and actual density would be shifted
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to the left toward smaller sizes if the actual density were
greater than 1 g/cm3, and vice versa. A quick approximation of
the physical diameter can be obtained by dividing the reported
aerodynamic diameter by the square root of the actual particle
density. For example, the specific gravity of the fabric filter
dust samples was about 3.3 g/cm3. Using this particle density
would increase the amount of controlled emissions smaller than
1 um from roughly 20 to 30 cumulative weight percent.

As expected, results of the Mark III blank run at the outlet
indicated that stack gases did not react with the glass fiber

filter media to create false weight changes.

Results representing average uncontrolled emissioné over anr
entire heat cycle generally agreed with expected distributions
based on previous EAF data. Particulate concentrations indicated
by the first two distribution tests compared favorably with the
results of particulate tests conducted over similar time frames.
Results of the third distribution test did not agree with the
third particulate test, but this lack of agreement was believed
to be representative of the short-term variation in emissions.
The isokinetic sampling rates for the three runs (104, 100,
and 112 percent, respectively) were considered acceptable. The
Heavy Grain Loading Impactor sampling rates were all within the
limits suggested by the manufacturer, and results are believed to
be within generally expected limits of accuracy.

The particle size tests performed during various times of

pProcess operation show that uncontrolled emissions are not
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consistent over the short term. Although these results gen-
erally can be related to process operations, one should remember
that the actual sampling times do not precisely coincide with
only one specific process mode. For example, Run 1 was conducted
during an EAF charge, but the time required to obtain an ade-
quate sample was longer than the charging operation. As a
result, Run 1 overlapped into the melting phase of EAF operation.
Also, the mode of AOD operation (and relative emission genera-
tion} during Run 3 was not clear. Evaluation of the appropriate
heat sheet indicated that the AOD may not have been generating
any emissions during the actual sampling period.

Comparison of particulate concentrations among the Mark III
runs showed disagreement with the relative observation that
emissions during EAF meltdown were greater than emissions during
an EAF charge. For this reason, and because of the dilution
effects when only one furnace was operating, particulate concen-
trations were not reported. The average isokinetic sampling
rates (107, 110, and 106 percent) were all considered acceptable,
and impactor sampling rates were within suggested operating
limits. In addition, the distributions are not considered to be
biased toward larger sizes by the use of glass fiber collection
media. This possibility4 was discounted, as the filter material
did not seem to increase the collection efficiencies of upper
impactor stages because most of the captured material was either

in the cyclone precutter or on the lower stages. Results,
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therefore, are taken to be representative of the variation in
uncontrolled emissions.

Qutlet particle size distributions showed a higher number of
large particles than expected. It was expected that 80 to 90
cumulative weight percent of emissions would be of particles with
aerodynamic diameters of approximately 2.5 um or less. One of
the several plausible explanations for the apparent discrepancy
is the possible bias caused by increased efficiency of the upper
impactor stages when glass fiber filters are used.4 Examination
of analytical results indicated that this may have occurred,
but it could not be verified. The adjustment to outlet results
for this type of bias would reduce the aerodynamic diameter from
5 to 3.5 um at a cumulative weight of 50 percent; however, this
adjustment would not completely account for the difference
between actual and expected results.

A second explanation could be related to inaccuracies of the
method at very low sample weights; however, results are con-
sidered to be acceptable, based on several observations. The
particulate concentrations indicated by the particle size runs
were between 65 and 85 percent of results from simultaneous par-
ticulate tests, which is good agreement for the two different
methods. The increase in emissions indicated by the third par-
ticulate test is verified by a corresponding increase in particle
size emission results. The close agreement among the three

cumulative distribution curves is further evidence that particle

size results are representative. If the stage sample weights had
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been too low for accurate determinations, the three curves
probably would have shown more variability and flatter slopes.
All of these observations suggest that results were within
expected limits of accuracy for particle size distributions
tests.

The most likely explanation for the higher than expected
number of large particles is related to electrostatic charge.
Small charged particles could have agglomerated to form particles
of larger diameter. Evidence of a high electrostatic charge
inside the fabric filter was discovered while the open gratings
at the bottom level of the filter were being covered. For this
reason, results of particle size tests are considered to be
representative of actual conditions during the tests and reflect
possible particle agglomeration due to electrostatic charges.

The fractional efficiencies reported in Table 3-7 also could
be affected by the possible particle agglomeration just described.
Particle agglomeration would-explain the relatively low control
efficiencies indicated for the larger particle sizes compared
with the abnormally higher efficiencies for smaller sizes. large
particles formed after filtration would indicate false filtering
efficiencies for the different size classifications; however, the

overall efficiency would be unaffected.

3.3 VISIBLE AND FUGITIVE EMISSIONS
Visible emissions from the melt shop and fabric filter

monovent were evaluated simultaneously with particulate matter
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tests. In accordance with Method 9* procedures, emissions were
observed in 6-minute sets, and individual opacity readings were
recorded at l5-second intervals. Fugitive emissions from the
fabric filter were evaluated periodically throughout the test
series according to procedures outlined in the proposed Method
22,.*%* TFugitive emissions were recorded as the cumulative minutes
of any emissions visually detectable during 20-minute observation
periods.
3.3.1 Results

Table 3-8 summarizes the visible emissions detected during
charging, tapping,g;nﬁ_o@?er furggce ppe;ations. The melt shop
was divided into a north and a south segment for evaluation |
purposes. Visible emissions from the north segment were attrib-
uted to the north furnaces, and vice versa. When one of the
north furnaces was charging, only the emissions from the north
segment of the melt shop were considered. Tabulated emission
data for each furnace type and process mode include the total
number of data sets for both melt shop segments; for example, the
five data sets during Run 1 for EAF charging represented three
sets from the north furnaces and two from the south. During Run
1, individual 6-minute set averages ranged from 0 to 4 percent
opacity for charging and tapping operations. Average opacities
of individual sets ranged from 0 to 13 percent for refining and

other operations. During Run 2, individual set averages during

*
40 CFR 60, Appendix A, July 1, 1980.

*%* k%
Federal Register, Vol, 45, No. 224, November 18, 1980.
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TABLE 3-8. SUMMARY OF VISIBLE AND FUGITIVE EMISSIONS?
Melt shopb
- Range of Range of
Date Run Furnace Process Number of readings, | set averages,
(1981) |Ne. type mode sets % opacity | % opacity
477 1 EAF Charge 5 0 0
Tap 5 0 0
AOD Charge 4 0-5 0-3
Tap 2 0 0
EAF/AOD Tap/Charge 1 0-10 4
Charge/Tap 1 0 0
EAF/AOD Refining 60 0-25 0-13
and other
4/8 2 EAF Charge 8 0-20 0-12
Tap 5 0-25 0-15
AGD Charge 4 0-20 0-8
Tap 3 0-10 0-5
EAF/AQD Refining 74 0-25 0-22
and other
Total EAF/AQD Charging 38 0-25 0-15
and
tapping
Refining 134 0-25 0-22
and other
Fabric filter outlet
Number of Range of readings, Range of set
of sets % opacity averages, % opacity
73 0 0

Fugitive emissions from fabric filter

Accumulated observation
period, minutes

Minutes

Accumulated emission time,
% of observation period

595

0

0

% Data were collected during 7 hours of process operation on April 7, 7

hours on April 8, and 20 minutes on April 8.

prevented additional readings on April 9.

b . . .
Each set of readings represents emissions from either the north or south
p. Data for Run No. 3 could not be obtained because

segment of the melt sho

of unfavorable weather conditions on April 9,

3-35

Unfavorable weather conditions




charging and tapping ranged from 0 to 15 percent opacity.
Average opacities of individual sets ranged from 0 to 22 percent
during refining and other operations. No data were obtained
during Run 3 because of adverse weather conditions.

Table 3-9 lists the time and average opacity for each 6-
minute set of visible emissions data obtained at the melt shop.
The heat sheets in Appendix D were used to determine the times of
various process operations for comparison to emissions. None of
the emissions seemed to be caused by abnormal operations.

No visible emissions from the fabric filter monovent exhaust

were detected at any time during the test

7series, even after
compartment cleaning cycles. A total of 73 six-minute sets éf
data were collected.

The fabric filter structure was observed for a total of 595

minutes. No fugitive emissions were detected at any time.

3.3.2 Discussion

The higher periods of melt shop emissions could be related
to daily activities that normally occur during the first part of
the day shift., No significant emissions were detected after 1130
hours on April 7 or 1230 hours on April 8, 1981. Examination of
the available process information did not yield support for this
hypothesis, however.

The low opacity data for the fabric filter outlet were

supported by the low particulate concentration results.




TABLE 3-9. COMPARISON OF MELT SHOP VISIBLE EMISSIONS TO PROCESS OPERATION

Process mode’ Average opacity,
Run number, date, %
EAF AOD set time North South
Run No. 1, 4/7/81
10:15 - 10:20 z.m. 0 0
N-T N-C 10:27 - 10:32 4 4
N-C 10:33 - 10:38 3 3
N-C 10:43 - 10:48 0 12
10:49 - 10:54 0 1
10:55 - 11:00 13 13
11:01 - 11:06 9 0
11:07 - 11:12 0 2
11:13 - 11:18 1 1
11:25 - 11:30 0 0
11:37 - 11:42 0 0
b 11:49 - 11:54 0 0
NC, STy N-T 12:01 - 12:06 p.m. 0 0
S-CT 12:13 - 12:18 0 0
S-T? N-C 12:25 - 12:30 0 0
b 12:37 - 12:42 0 0
S-C 12:49 - 12:54 0 0
1:01 - 1:06 0 0
1:13 - 1:18 0 0
1:25 - 1:30 0 0
N-T b 1:37 - 1:42 0 0
S-C 1:49 - 1:54 0 0
N-AE N-T 2:01 - 2:06 0 0
N-C 2:13 - 2:18 0 0
2:25 - 2:30 0 0
2:37 - 2:42 0 0
2:49 - 2:54 0 0
N-RT 3:01 - 3:06 0 0
N-RT 3:13 - 3:18 0 0
N-RT b 3:256 - 3:30 0 0
S-T 3:37 - 3:42 0 0
3:49 - 3:5% 0 0
" b & 4:01 - 4:06 0 0
NC,STyV»SBB 4:13 - 4:18 0 0
S-Tob 4:25 - 4:30 0 0
S-C 4:37 - 4:42 0 0
b 4:49 - 4:54 0 0
S-C 5:01 - 5:06 0 0
5:13 - 5:18 0 0
(continued)




TABLE 2-9 (continued)

Process mode® Average opacity,
Run number, date, %
EAF AOD set time North South
Run No. 2, 4/8/81
N-CP 9:45 - 9:50 a.m. 8 0
N-C 9:51 - 9:56 10 10
N-C 9:57 - 10:02 5 5
10:03 - 10:08 12 12
10:09 - 10:14 22 22
N-AE,S-Tq 10:15 - 10:20 15 15
N-AE,S-BB 10:21 - 10:26 5 5
S-BB 10:27 - 10:32 8 8
S-BB 10:33 - 10:38 10 10
S-Tp 10:39 - 10:44 6 6
10:45 - 10:50 2 2
S-C 10:51 - 10:56 1 0
10:57 - 11:02 ... _ _2 .o
N-T 11:09 - 11:14 5 0
11:15 - 11:20 4 0
N-RWP 11:20 - 11:26 6 0
N-RWP,S-C 11:27 - 11:32 10 10
N-RWP,S-C 11:33 - 11:38 12 12
N-C 11:39 - 11:44 8 8
11:45 - 11:50 0 8
11:51 - 11:56 13 13
11:57 - 12:02 p.m 20 20
12:03 - 12:08 12 12
12:09 - 12:14 8 8
12:19 - 12:24 12 12
12:25 - 12:30 2 2
12:37 - 12:42 0 0
12:49 - 12:54 0 0
N-T 1:01 - 1:06 0 0
N-C 1:13 - 1:18 0 0
N-C S-T 1:25 - 1:30 0 0
1:37 - 1:42 0 0
1:49 - 1:54 0 0
5-T 2:01 - 2:06 0 0
S-BB b 2:13 - 2:18 0 0
S-BB N-T 2:25 - 2:30 0 0
3-T2 2:37 - 2:42 0 0
S-C 2:49 - 2:54 0 0
3:01 - 3:06 0 0
b 3:15 - 3:20 0 2
5-C 3:27 - 3:32 0 0
S-AE 3:39 - 3:44 0 0
(continued)
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TABLE 3-9 {continued)

Process mode® Average opacity,
Run number, date, 2
EAF AOD set time North South
Run No. 2, 4/8/81
b
N-C S-PS 3:51 - 3:56 p.m. 0 0
S-PS 4:03 - 4:08 0 0
4:15 - 4:20 0 0
4:27 - 4:32 0 0
4:39 - 4:44 0 0
8N = North furnace, S = South furnace, C = Charge, T = Tap, CTL = Clean tap

ladle, AE = Add or adjust electrode, RT =
RWP = Repair water pipe, PS = Patch seam.

bprocess mode actually began 3 to 6 minutes prior to indicated set time.

3-39
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3.4 FABRIC FILTER DUST SAMPLES

Samples of dust collected by the fabric filter were obtained
daily from the dust-handling system just below the central junc-
tion of the screw conveyors. Samples were collected in a manner
that did not interfere with other ongoing tests. The laboratory
split each sample into two fractions for separate analyses of
trace elements by spark source mass spectroscopy (SSMS) and for
particle size distribution by Coulter Counter.

3.4.1 Trace Elements

Table 3-10 summarizes the results of SSMS analyses on the
three dust samples. Concgptrgtigngﬂare_giyeniin micrograms of
element per gram of sample. Less than (<) and greater than (>)
marks are used to denote concentrations outside the guantifica-
tion limits for the particular element and sample analysis., The
minimum detection limits for the majority of elements ranged from
0.1 to 0.4 ug/g; major constituents are listed as >1000 ug/g.
Results for several elements are not reported, and indium was
added to each sample as an internal standard. Elements are
listed alphabetically for convenience. The analytical results
included in Appendix C are listed in order of decreasing atomic

number,

3.4.2 Particle Size Distribution

Figure 3-4 shows the best-fit cumulative distribution curve
for the three dust samples. This curve represents the weight
percent of particulate matter smaller than the indicated physical

particle diameter (in micrometers). Each data point was
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TABLE 3-10.

SUMMARY OF TRACE ELEMENT ANALYSES ON
FABRIC FILTER DUST SAMPLES

Concentration, ug/g (ppm weight)

Element Sample 1 Sample 2 Sample 3
Aluminum >1000 >1000 >1000
Antimony 160 190 44
Arsenic 420 410 120
Barium >1000 >1000 >1000
Beryllium 0.3 0.1 0.2
Bismuth 350 420 44
Boron 4?2 2 53
Bromine 170 94 43
Cadmiun 150 180 132
Calcium >1000 >1000 >1000
Carbon NR2 NR NR
Cerium 21 19 6
Cesium 7 14 3
Chlorine >1000 >1000 >1000
Chromium >1000 >1000 >1000
Cobalt 340 190 430
Copper >1000 >1000 >1000
Dysprosium <0.4 <0.1 <0.2
Erbium <0.4 <0.1 <0.2
Europium <0.4 0.4 <0.2
Fluorine >1000 >1000 >1000
Gadolinium <0.4 <0.1 <0.2
Gallium 660 810 330
Germanium 100 b5 4]
Gold <0.4 <0.1 £0.2
Hafnium 3 1 1
Holmium <0.4 <0.1 €0.?
Hydrogen NR NR NR
Indium STDb STD STD
Iodine 2 3 3
Iridium <0.4 «<0.1 £0.2
Iron >1000 >1000 >1000
Lanthanum 21 25 6
Lead > 000 >}000 >1000
Lithium 160 g 79
Lutetium <0.4 <0.1 <0.2
Magnesium >1000 >1000 >1000
Manganese *1000 >1000 >1000
Mercury NR NR NR
Mo1ybdenum *1000 >1000 >1000
Neodymium 5 3 1
(continued)
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TABLE 3-10 {continued)

Concentration, pg/g (ppm weight)

Element Sample 1 Sample 2 Sample 3
Nickel >1000 >1000 >1000
Niobium 190 56 52
Nitrogen NR NR NR
Osmium <0.4 <0.1 <0.2
Oyxgen NR NR NR
Palladium <0.4 <0.1 <0.2
Phosphorus >1000 840 870
Platinum <0.4 <0.1 0.2
Potassium >1000 >1000 >1000
Praseodymium 2 1 1
Rhenium <0.4 <0.1 <0.2
Rhodium <0.4 <0.1 <0.2
Rubidium 170 530 200
Ruthenium <0.4 <0.1 <0.2
Samarium 4 2 2
Scandium 1. — 0.1 0.5
Selenium 120 66 28
Silicon >1000 >1000 >1000
Silver <4 66 220
Sodium >1000 >1000 >1000
Strontium >1000 >1000 800
Sulfur >1000 >1000 >1000
Tantalum 3 <0.9 1
Tellurium 3 5 2
Terbium <0.4 <0.1 0.7
Thallium 12 <0.1 2
Thorium 8 5 2
Thulium <{0.4 <0.1 <0.2
Tin 410 220 82
Titanium >1000 710 660
Tungsten 100 54 50
Uranium 6 3 2
Vanadium 850 >1000 > 1000
Ytterbium <0.4 <0.1 <{.2
Yttrium 15 8 16
Zinc >1000 >1000 >1000
Zirconium 130 39 35
a

Not reported.

bInternal standard.
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plotted manually from differential distribution data reported by
the laboratory. The average curve indicated that 50 percent by
weight of collected dust consisted of particles with physical
diameters of 2.2 um or less. Ninety-three percent by weight had
diameters of less than 10 um.

3.4.3 Discussion

The concentrations of several trace elements seem to vary
considerably, and this could be related to different specifica-
tions of the metal in the furnaces. It should be noted, however,
that SSMS is more of a gualitative than guantitative analytical
technique. [The results of an audit sample (Section 5) bear this
out; they indicate that reported element concentrations are only
accurate within a factor of +3.]

When evaluating the particle size results, one should note
that the cumulative distribution curves are based on physical
diameters rather than aerodynamic diameters as reported for
emission tests, If desired, an approximation of the aerodynamic
diameters can be made by multiplying the reported physical
diameters by the square root of the actual pérticle density.
Using the specific gravity analysis results of 3.3 g/cm3 would
decrease the amount of dust smaller than 3 um from approximately
70 to 35 cumulative weight percent.

The reported cumulative weight distributions also assume
that all particles have the same density. This assumption was
necessary to convert particle volume data measured by the Coulter

Counter to a weight basis.
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The Coulter Counter results were compared with a theoretical
size distribution based on emission test results at the inlet and
outlet sites. This theoretical cumulative weight curve was esti-
mated from the average size distributions, fractional efficien-
cies, and mass loadings listed in Table 3-7. The Coulter Counter
and theoretical curves both indicated that 75 cumulative weight
percent of the collected dust consisted of particles with aero-
dynamic diameters of approximately 6 um or less. The curves
differed considerably at smaller sizes, but this may have re-
sulted from the agglomeration of particles in the outlet gas
stream.

The particle size distribution samples were originally sub-
jected to Bahco analysis, but agglomeration of the particles
during analysis prevented an accurate determination.

3.5 SUPPLEMENTAL ANALYSES FOR FLUORIDE, CHROMIUM, LEAD, AND

NICKEL

Several outlet samples and fabric filter dust samples were
analyzed for particulate fluoride content by procedures described
in EPA Method 13B*, and for chromium, lead, and nickel content by
Atomic Absorption Spectrophotometry. These analyses were per-
formed subsequent to the completion of originally scheduled lab-
oratory work to better guantify emission levels indicated as
greater than 1000 ug/g by the SSMS analyses on the fabric filter

dust samples.

—
40 CFR 60, Appendix A, July 1, 1980.
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Separate fluoride analyses were performed on twc acetone
rinses and one set of filters from the outlet particle size
samples, two of the fabric filter dust samples, and appropriate
blanks. Metal analyses were performed on two sets of outlet
particle size samples (acetone rinse and filters combined), two
dust samples, and appropriate blanks. The fourth outlet sample
was obtained from a duplicate test run.

Laboratory results of fluoride and metal analyses on the
outlet samples were reported as milligrams of pollutant. The
species concentration {(in micrograms per gram) was calculated by
dividing the mass of pollutapg by the mass of particulate matter
reported in earlier gravimetric analyses. The laborato;y ;ésuiés
for dust samples were reported in concentrations of milligrams
per gram, which were easily converted to micrograms per gram.
The two concentration results of each species and sample type
were averaged., Average concentrations were multiplied by average
filterable particulate emission results to determine pollutant
gas stream concentrations, mass emission rates, and emission
factors. For this purpose, results of dust sample analyses were
assumed to be representative of uncontrolled emissions. Results
are summarized in Table 3-11.

The outlet fluoride results are based on acetone rinse
analyses only because the filter analysis had a high blank value
of fluoride. This was caused by the filter material, which was
glass fiber instead of paper as specified by Method 13B. The

total filter blank value was 2.3 times larger than the net
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fiuoride on the filter, which increased the possibility of error

in the results. Because the amount of fluoride in the acetone

rinse was much smaller than that indicated by the filter analy-

sis, a small error in the filter results would have a significant

impact on total fluoride. For these reasons, and because the
filter result indicated a much higher concentration of fluoride
than did the acetone rinse results, the filter analysis was

disregarded. If the filter result is correct, the outlet

fluoride concentration would be 56,700 ug/g instead of the 31,600

pg/g indicated in the table. This would not compare favorably

with the 47,200 ng/g of fluoride measured in the dust samples

because it would contradict the trend of the other results,
which indicate lower pollutant concentrations in the outlet

samples than in the dust samples,

!
I
i
|
|




SECTION 4

SAMPLING SITES AND TEST METHODS

This section describes the sampling sites and outlines
the various test methods that were used to characterize par-
ticulate matter emissions, particle size distributions, visible
and fugitive emissions, and fabric filter dust samples. The
schematics of the air pollution control system presented in
Figures 4-~1 and 4-2 identify the relative locations of each
sampling site. Figure 4-3 presents several photographs of the

control system configuration and sampling sites.

4.1 SITE 1--UNCONTROLLED NCORTH EAF AND NORTH AOD

Uncontrolled emissions from the north furnaces were sampled
for particulate matter and particle size distribution. Site 1
was located in the 3.0-m (10-ft} diameter duct between the point
where the north EAF and AOD ducts meet and the junction of north
and south ducts. Two sampling ports, 90 degrees apart, were
located 2.9 diameters downstream and 1.3 diameters upstream of
45-degree bends, as shown in Figure 4-4. Forty-four traverse
points were used to sample the cross-sectional area of the duct
for particulate matter, with 22 points on each traverse diameter.
Each particulate run covered two consecutive EAF heats, Tests

were started at the beginning of charging operations and
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Figure 4-1. Control system schematic, top view.
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SOUTH EAF (LEFT) AND SOUTH
'AOD HOOD DUCTS

NORTH AOD (LEFT) AND
NORTH EAF HOOD DUCTS

SAMPLING LOCATIONS AT THE NORTH EAF/AOD DUCT

(LEFT, SITE NO. 1) AND THE SOUTH EAF/AOD DUCT
(SITE NO. 2)

Figure 4-3. Control system configuration and location of sampling sites.
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TRAVERSE DISTANCES '

POINT NO. cm (in.)
1 15.0 ( 5.9) I
2 22.4 ( 8.8)
3 30.0 ( 11.8)
4 38.1 { 15.0)
5 46.7 { 18.4) CROSS SECTION l
6 3.9 (22.00 PARTICULATE
87 ;’?;’ (( ggé)) TRAVERSE DIAMETERS l
9 91.4 ( 36.0)
10 107.6 ( 42.3}
11 131.1 ( 51.6) 10.2 cm (4 in.) l
12 196.6 ( 77.4) g PORY
13 220.5 { 86.8)
14 236.2 ( 93.0)
15 249.9 { 98.4) . i
16 261.4 (102.9)
17 271.8 {107.0)
18 280.9 (110.6) l
19 289.6 (114.0) \
20 297.9 (117.3) 3
21 305.6 (120.3) l ‘
22 312.7 (123.1) ;

304.8 cm (120 in.)

61 cm (2 ft)
OFF AXIS

Figure 4-4. Inlet sampling locations.
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continued through tapping. Initial sampling of each traverse
point lasted 4 minutes. At the completion of a full traverse,
the nozzle was positioned at a point of average velocity and
sampling continued until the end of the first heat. A new
traverse was then initiated for the second heat, and each point
was sampled for 4 minutes. By the end of the second EAF heat, a
minimum of two complete traverses had been conducted. Actual
sampling time, which depended on heat times, ranged from 352 to
399 minutes.

Particle size distribution samples Qere collected at a point
of average velocity near the centroid of the duct. A separate
port was used to minimize interferences with the particulate
matter tests. Sampling times ranged from 17.5 minutes for the
Andersen Mark III samples to 207 minutes for the Andersen Heavy

Grain Loading Impactor samples, which covered an integral heat.

4,2 SITE 2--UNCONTROLLED SOUTH EAF AND SOUTH AOD

Site 2 was similar to Site 1, but only particulate matter
tests were conducted at this site. Forty-four traverse points
were sampled for 8 minutes each, to yield a total sampling time
of 352 minutes per run. These tests were coordinated with tests

at Site 1, not with process conditions of the south furnaces.

4,3 SITE 3--FABRIC FILTER QUTLET
Controlled emissions from the fabric filter serving all four
furnaces were sampled for particulate matter and particle size

distribution. The cleaned gases from each compartment exit
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through the common monovent located atop the fabric filter in a
configuration typical of positive-pressure fabric filters.
Method 1* criteria could not be met at this site; therefore, the
throat of the monovent was chosen as an optimum sampling location
because it represented the smallest cross-sectional area. This
small area would not only provide the highest gas velocities,
but also offer less chance for bias due to faulty bags.

Figure 4-5, a top view of the fabric filter arrangement,
shows the general location of sampling points. Figure 4-6, an

end view of the fabric filter, shows the location of the sampling

plane used in each compartment with respect to the site configu-

ration. Figure 4-7 gives specific dimensions for the sampling
plane cross-sectional area and the location of sampling points

in a typical compartment. It should be noted that the dimensions
of the sampling plane were slightly different from those of the
actual monovent throat because the tests were conducted just
below the throat. Other dimensions are given for the compartment
widths and panel offsets created by structural I beams. As the
figure indicates, dimensions for the sampling cross section and
the exhaust opening in the two end compartments were different
from those in the six middle compartments. Based on these
measurements, the total cross-sectional area of the sampling

2

plane in all eight compartments was calculated to be 113.2 m

(1218.8 f£t2).

—
40 CFR 60, Appendix A, July 1, 1980.
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. Office of Air Quality Planning and Standards ) : R
DATE:  1/18/82 Research Triangle Park, North Carolina 27711 '

SUBJECT:  Source Test Report |

From: J. E. McCarley, Chief, Field Testing Section, .
..o .  Emission Measurement Branch, ESED (MD-13). .

TO: See Below

The enclosed final source test report is submitted for your ;ﬁf
information. Any gquestions regarding the test should be directed . _
to the Project Officer (telephone: 8/629-5843), Additional o
copies of this report are available from the ERC Library, Research
Triangle Park, North Carolina 27711. :
| Industry: Electric Arc Furnace - Revision

Process: Argon Cxygen Decarburizaticn
. Combaﬂy: Altech Specialty Steel Corporation

* Location: Albany, New York

o

' Project Report Number: EMB 80-ELC-7 | , i
Project Officer: George W. Walsh
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Addressees: : t

. o
Ken Knapp, ESRL (MD-46) o o
£ AFTh MagQGeen, MDAD (MD-14). 7 o '
Rodney Midgett, EMSL (MD-77) . . SR %
Mark S. Siegler, DSSE (MD-EN-341) ' )
Director, Atlr & Hazardous Materials Division, Region II
{copy enclosed for State agency)
Bob Kilgore, EPA Library Services (MD-35)
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Each particulate test consisted of sampling four points in
each of four compartments (for a total of 16 points); at 20
minutes per point, this yielded 320 minutes of sampling time.

The tests began at the same time as the inlet tests and concluded
at the end of the lé-point traverse. Figure 4-5 shows the
specific compartments tested during each run. At the end of
three runs, each compartment had been tested at least once.

Each particle size distribution sample was collected at one
sampling point in each of four compartments, which yielded a
total sampling time of 300 minutes. These samples were collected
simultaneously with particulate matter tests and in the same
compartments; however, both probes were not in the same compart-
ment at the same time,

During each test, the entry of dilution air through the open
grating at the bottom level of the fabric filter was minimized by
covering the gratings with kraft paper and boards. The gratings
in all four compartments to be tested on a given day were covered
during the preceding day to allow fabric filter conditions to

equilibrate.

4.4 VELOCITY AND GAS TEMPERATURE

A type S pitot tube and an inclined draft gauge manometer
were used to measure the gas velocity pressures at the two in-
lets. Velocity pressures were measured at each sampling point
across the duct to determine an average value. Measurements

were taken in accordance with procedures outlined in Method 2 of
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the Federal Register.* Velocities at the outlet site were

calculated from inlet flow rates and the size of the outlet area.
The temperature at each sampling point was measured by using a

thermocouple and potentiometer.

4.5 MOLECULAR WEIGHT

Flue gas composition was determined in accordance with
procedures described in Method 3.* BAn integrated bag sample was
collected at each site during the preliminary runs on Monday, and
an Orsat Gas Analyzer was used to analyze the bag contents for
oxygen and carbon dioxide. Since these results verified that the
gas streams were essentially air, additional samples were not

collected.

4.6 PARTICULATE MATTER

Method 5* was used to measure particulate concentrations at
the two inlet sites. All tests were conducted isokinetically by
traversing the cross-sectional area of the stack and regqulating
the sample flow rate relative to the gas velocity in the duct as
measured by the pitot tube and thermocouple attached to the
sample probe. Each sampling train consisted of a heated, 316
stainless steel-lined probe, a heated 87-mm (3-in.) diameter
glass fiber filter (Gelman Type AE), a Teflon sample line, and a
series of Greenburg-Smith impingers followed by an umbilical line
ahd metering equipment. At the end of each test, the nozzle,

probe, and filter holder portions of the sample train were

*
40 CFR 60, Appendix A, July 1, 1930.

4-13




S T

acetone-rinsed. The acetone rinse and filter media were dried at
room temperature, desiccated to a constant weight, and weighed on

an analytical balance. Total filterable particulate matter was

)
i
i
determined by adding the net weights of the two sample fractions. I
Any condensate in the sample line was drained into the impinger
section of the sampling train. After the amount of water col- l
lected in the impingers was measured, the contents were recovered
and gravimetrically analyzed for condensible matter by evaporating
the solutions in an oven at 105°C. I
Method 5 equipment and modified sampling procedurés were
A

used for particulate tests at the fabric _filter_outlet._ The. :_. . __

sampling train was similar to those used at the inlet sites

except for the lack of a pitot tube and the use of a glass-lined

the estimated average velocity of the entire sampling area. This

/

|
i
probe. Tests were conducted at a constant sampling rate based on !
average velocity was calculated by first converting the total I
flow rate measured at the two inlet sites to outlet conditions of
temperature, pressure, and moisture, and then dividing by the
total outlet sampling area. The resultant average velocity was
assumed to represent each sampling point and was used to calcu-
late an average isokinetic sampling rate. The heated probe and l
filter assembly was suspended from the center of the ridge beam ,

in a fabric filter compartment, as shown in Figure 4-6. The

nozzle was positioned at each of the four sampling points in a
compartment by rotating the probe and filter assembly. When the

sampling points were changed, care was taken to aveoid stirring up 'I
|

4-14

i

H




-L - -

any dust or bumping the probe against any structural members.
Compartment cleaning cycles were sampled as they occurred. Com-
partment gas flows were interrupted while test equipment was
moved from one compartment to another, but conditions were
allowed to equilibrate for several minutes before sampling
resumed. Outlet samples were recovered and analyzed in a manner
similar to inlet particulate samples, except that the impinger
solutions were analyzed for organic and inorganic matter by
ether-chloroform extraction.

Sampling times and volumes for the outlet particulate tests
exceeded the respective minimum requirements of 4 hours and 4.5

3

dNm~ (160 dscf) specified in Subpart AA of the Federal Register.¥

4.7 PARTICLE SIZE DISTRIBUTION

Particle size samples at the inlet site were collected with
an Andersen Mark III Cascade Impactor and an Andersen Heavy Grain
Loading Impactor (HGLI). The Mark III is an in-stack, multistage
cascade impactor that yields a total of eight particle cut-sizes
ranging, nominally, from 0.5 to 15 um. Substrates for this
impactor were 64-mm diameter glass fiber filters. The Mark III
was used to collect samples over time intervals of approximately
20 minutes. The HGLI is an in-stack multistage impactor designed
specifically to allow longer sampling times at high grain load-
ings. The three nominal cut-points are 2, 5, and 10 pm. The
only filter in the HGLI is a glass fiber thimble used as the

backup stage. This impactor was used to collect samples over an

-
40 CFR 60, Subpart aa, July 1, 1980,
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entire EAF heat, which was approximately 3.5 hours. A cyclone
precutter was attached to the front of each type of impactor to
remove larger particles and to avoid the use of buttonhook
nozzles. Because the sampling rate could not be adjusted to
obtain the 15-ym cut-point of the cyclone precutter, the weight
of particulate collected by the cyclone was added to the weight
in the first stage of the respective impactor.

All inlet samples were collected at a point of average
velocity near the centroid of the duct. The isockinetic sampling

rate was based on initial measurements of velocity pressure and

temperature. Constant_cut-point characteristics were maintained

during sampling, but velocity pressures and temperatures were
measured periodically at the sampling point to evaluate the
actual variation in isokinetics. Nozzles were selected to keep
sampling rates in the recommended range of 8.5 to 21 liters per
minute (0.3 to 0.75 acfm). Each filter was recovered, desic-
cated, and weighed on an analytical balance., Acetone rinses of
appropriate stages were evaporated, desiccated, and weighed.
Particle size samples at the outlet were collected by using
a Mark III impactor fitted with a straight nozzle. The impactor
and probe were suspended in a fabric filter compartment from the
center of the ridge beam, in a manner similar to that used on
particulate matter testing equipment. Each sample was collected
for an equal amount of time at one point in four different com-
partments. The initial isokinetic sampling rate was based on the

calculated average velocity of the entire sampling area.
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Constant cut-point characteristics were maintained throughout
each test, and gas temperatures were measured with a thermocouple
attached to the impactor probe. Each filter was recovered,
desiccated, and weighed on an analytical balance. The inlet
chamber and nozzle were brushed and rinsed with acetone and the

rinse was evaporated, desiccated, and weighed.

4,8 VISIBLE AND FUGITIVE EMISSIONS

Certified observers recorded visible emissions from the melt
shop and fabric filter monovent according to procedures described
in EPA Method 9.* Data were taken in 6-minute sets (simultane-
ously with particulate tests), and individual readings were re-
corded in perceht opacity at 1l5-second intervals. Intermittent
rest periods were taken to prevent eye fatigue; however, as long
as emissions were visually detectable, readings were continued
until a break was absolutely necessary. The emission points were
casually monitored during break periods, and readings were
resumed if emissions greater than zero opacity were noticed.

Fugitive emissions from the fabric filter dust-handling
system were observed according to the proposed Method 22.%**
Emissions were recorded as the cumulative amount of time that
any fugitive emissions were visually detectable during a 20-
minute observation period. Several observation periods were
recorded during the test series.

Observers were positioned on the side of a hill, approxi-

mately 75 meters (250 feet) southwest of the baghouse.

[3
40 CFR 60, Appendix A, July 1, 1980.

*
Federal Register, Vol. 45, No. 224, November 14, 1980,
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Adverse weather conditions prevented visual emission observations

during the third test.

4.9 FABRIC FILTER DUST SAMPLES

Samples from the dust-~-handling system were obtained just
below the central junction of the screw conveyors that connect
individual hoppers. Because the hoppers were emptied only once
a day, a single grab sample was taken on each test day. For each
sample, approximately 1 liter of dust was collected in a glass
jar that had been rinsed with dilute nitric acid in the labora-
tory. Upon return to the laboratory, each sample was split into
tﬁo fractions; one for tréce-element anélégi;,h;nd one f;;
particle size distribution analysis.

Spark Source Mass Spectroscopy was the analytical technique
used for qualitative examination of the presence of approximately
70 elements. A known concentration on indium was added to each
sample prior to ionization. All elements were ionized with
approximately equal sensitivity. A photographic plate was used
to record the mass spectra. The plate was examined and the
response of each element was related to that of indium. Relative
sensitivity factors based on previous analyses of standards were
used to compensate for the variation in response of the photo-
plate for different elements.

The Coulter Counter technique was used to determine particle
size distributions after problems associated with particle

agglomeration prevented the initial attempts by Bacho analysis.

For the Coulter analysis, particles in each sample were suspended

4-18
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in a sodium chloride electrolytic solution. Electrical current
passed from one immersed electrode through a small aperture to
another electrode. BAs a particle passed through the aperture, it
displaced a volume of electrolyte and changed the electrical
current by an amount proportional to the size of the particle.
The volume and number of particles were used to establish a
differential distribution by volume. Assuming all particles were
of equal density, the volume distribution also represented a

weight distribution.
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SECTION 5

QUALITY ASSURANCE

Quality assurance is one of the main facets of stack sam-
pling because the end product of testing is to produce repre-
sentative emission results. Quality assurance guidelines provide
detailed procedures and actions necessary for defining and pro-
ducing acceptable data. Four documents were used in this test
program to provide the required guidance to help ensure the
collection of acceptable data and determine when data guality is
unacceptable. These dﬁcuments are the source-specific test plan
prepared by PEDCo and reviewed by the Emissions Measurement
Branch; the EPA Quality Assurance Handbook Volume III, EPA-600/4-
77-027b; the draft PEDCo Environmental Emission Test Quality
Assurance Plan; and the PEDCo Environmental Laboratory Quality
Assurance Plan. The last two guality assurance plans are PEDCo's
general guideline manuals, which define the standard operating
procedures followed by the company's emission testing‘and the
laboratory groups.

Appendix F provides more detail on the Quality Assurance
procedures, including QA objective; data reduction; quality
control checks; performance and system audits; preventive main;
tenance; precision, accuracy, and completeness; corrective

action; and guality assurance reports to management.
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Relative to this specific test program, the following are
the steps that were taken to ensure that quality data were ob-

tained by the testing and analytical procedures.

° Calibration of field sampling equipment. (Calibration
guidelines are described in more detail in Appendix E.)

° Train configuration and calculation checks.

° Onsite quality assurance checks, such as sample train,

pitot tube, and Orsat line leak checks.

o Use of designated analytical equipment and sampling
reagents.

Table 5-1 lists the sampling equipment used to conduct
particulate and particle sizing tests, along with calibration
guideliﬁes and limits. In addition to_tﬁeiéré¥ and post:tésf
calibration, a field audit was performed on the dry gas meters by
the use of critical orifices calibrated and supplied by the EPA.
The audit results in Table 5-2 show that all dry gas meters used
for this test series were within limitations stipulated in EPA
Method 5. Dry gas meter performance test procedures and field
audit sheets are shown in Figures 5-1 through 5-6.

Between runs, onsite preliminary calculation checks were
performed to verify isokinetic sampling rates and to compare
moisture contents, flow rates, and other parameters with expected
values., These checks indicated that the tests were being con-
ducted properly.

As a check of the reliability of the method used to analyze
the particulate matter and particle size filters, sets of blank
filters that had been preweighed in the laboratory were resub-
mitted for replicate analysis. Table 5-3 summarizes the results

5-2
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TABLE 5-2.

DRY GAS METER AUDIT RESULTS

Meter box No.

Calibrated against

Deviation, %

FB-2
FB-3
FB-5
FB-6
FB-7
FB-8

Critical orifice No. 2
Critical orifice No. 2
Critical orifice No. 2
Critical orifice No. 1

Critical orifice No. 1

Critical orifice No. 1 |

+

+

+

0.2

3.3
2.0
0.4
0.3
2.7
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TABLE 5-3. FILTER BLANK ANALYSIS
Tare Blank Net
weight, | weight, | weight,
Type of filter Filter No. mg mg mg Comments
Particulate: 87-mm
Gelman A/EQ 2165 362.3 | 362.6 + 0.3
Andersen Markb Y94 127.8 127.8 0.0
IIT Impactor 751 136.0 136.3 + 0.3
Y66 126.8 126.8 0.0
Y75 134.9 135.0 + 0.1
Y88 127.2 127.4 + 0.2
739 136.0 136.3 + 0.3
Y76 127 .4 127.4 0.0
Z53 136.6 136.8 + 0.2
B179 180.5 180.6 + 0.1
Andersen Mark X31 148.9 149.1 + 0.2
III Impactor b X32 137.6 137.8 + 0.2
Blank test run X33 145.6 146.0 + 0.4
X34 138.6 139.0 + 0.4
X35 151.1 151.3 + 0.2
X36 138.9 139.2 + 0.3
X37 150.2 150.4 + 0.2
W60 135.2 135.4 + 0.2
B222 188.0 188.7 + 0.7 c
Andersen Heavy . 39 2470.6 | 2480.4 + 9.8
Grain Loading 61 2176.6 | 2178.6 + 2.0

Impactog (HGLI)
Thimhle

aExpected deviation, +0.5 mg.

bExpected deviation, +0.3 mg.

“The high net weight is probably a result of very small
around the prefilter.

Expected deviation, +0.5 mg.

particies leaking




of the blank filter analyses. These results show good data
reproducibility from an analytical standpoint.

A blank run was performed at the fabric filter outlet to
determine whether stack gases reacted with the filter media to
produce erroneous results. This was accomplished by placing a
backup filter in front of a normally prepared impactor and then
sampling in the usual manner. Table 5-3 lists results of the
blank run, which shows that stack gases did not significantly
affect filter media.

In addition, blanks were taken to check the quality of
reagents used to recover and analyze particulate and particle

size samples. Table 5-4 summarizes the results of these blank

analyses, which show that most reagents met designated specifica-

tions for quality.

A trace element audit sample was analyzed, along with the
fabric filter dust samples, to check the accuracy of the SSMS
analytical procedures. The audit sample was taken from Standard
Reference Material No. 1633, "Trace Elements in Coal Fly Ash,"
which was obtained from the National Bureau of Standards. The
results (shown in Table 5-5) indicate that the analyses were
within a factor of three of true values, which is the expected
limit of SSMS accuracy.

Sampling egquipment, reagents, and analytical procedures for
this test series followed and met all necessary guidelines set

forth for accurate test results in Volume III of the Quality

e




TABLE 5-4. REAGENT BLANK ANALYSIS
Weight after
evaporation and
Container | Volume of desiccation,?
Type of blank No. blank, ml mg/g Comments
Particulate blanks:
Acetone 368824 237 + 0,01
Acetone 39894 227 + 0.007
Water 3983A 378 + 0.004
Particle size blanks:
Acetone 2526A 382 + 0.004
Acetone 2531A 190 + 0.02 0.01 used in
calculations
Acetone 25494 518 + 0.005
Analytical blanks:
Ether/chloroform BT459 (org} 150 + 0.005
Water BT459 (aq) 250 + 0.002
Tolerance: +0,01 mg/g.
5-15




TABLE 5-5. TRACE ELEMENT AUDIT RESULTS

Concentration, ug/q

1

Percent
Element NBS-certifiedd Measured difference
Arsenic 61 + 6 120 +100
Cadmium 1.45 + 0.06 1 - 30
Chromium 131 + 2 150 + 10
Copper 128 + 5 71 - 40
Lead 70 + 4 1o + 60
Manganese 4393 + 7 170 - 70
Nickel 98 + 3 54 - 40
Selenium 9.4 + 0.5 16 + 70
Uranium 11.6 + 0.2 18 + 60
Vanadium 214 + 8 99 - 50
Zinc 210 + 20 220 0

4SRM No. 1633, "Trace Elements in Coal Fly Ash".

bPercent difference

deviation is +200%, -70% (+ factor of 3).

measured - actual

actual

x 100, to the nearest 10%.

Expected

.



Assurance Handbook.> Therefore, test results reported in this
document should be within the expected accuracies of the method

used.




SECTION 6

STANDARD SAMPLING AND ANALYTICAL PROCEDURES

This section describes the test methods, sampling equipment,
and analytical techniques that were used in this test program for
determination of particulate matter and particle size distribu-

tion.

6.1 DETERMINATION OF PARTICULATE EMISSIONS
In this test program, the sampling and analytical procedures
used to determine particulate emissions at Sites 1 and 2 were

those described in Method 5 of the Federal Register.*

6.1.1 Sampling Apparatus

The particulate sampling train used in these tests met
design specifications established by the EPA. The sampling
apparatus, which was assembled by PEDCo personnel, consisted of
the following:

Nozzle - Stainless steel (316) with sharp, tapered leading
edge and accurately measured round opening.

Probe - Stainless steel (316) with a heating system capable
of maintaining a minimum gas temperature of 121°C (250°F) at
the exit end during sampling.

Pitot Tube - A type S pitot tube that met all geometric stan-
dards was attached to a probe to monitor stack gas velocity
pressure.

- .
40 CFR 60, Appendix A, July 1, 1980.
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Temperature Gauge - A Chromel/Alumel type-K thermocouple (or

equivalent) was attached to the pitot tube, in an inter-
ference-free arrangement, to monitor stack gas temperature
within 1.5°C (5°F) using a digital readout.

Filter Holder - The filter holder was made of Pyrex glass,
with heating system capable of maintaining a filter tem-
perature of approximately 121°C (250°F).

Filter - An 87-mm (3-in.) diameter glass fiber filter
(Gelman A/E) was used.

Draft Gauge - The draft was measured with an inclined manom-

eter (made by Dwyer) with a readability of 0.25 mm (0.01
in.) H,0 in the 0 to 25 mm (0 to 1 in.) H,O range.

Impingers - Four Greenburg-Smith design impingers were con-
necteg in series with glass ball joints. The first, third,
and fourth impingers were modified by removing the tip and
extending the tube to within 1.3 cm (0.5 in.) of the bottom
of the flask. - N
Metering System - The metering system consisted of a vacuum
gauge, a leak-free pump, thermometers capable of measuring
temperature to within 1.5°C (5°F), a calibrated dry gas
meter, and related equipment, to maintain an isokinetic
sampling rate and to determine sample volume. The dry gas

meter was made by Rockwell, and the fiber vane pump was made

by Gast.

Barometer - An aneroid type barometer was used to measure
atmospheric pressures to 0.3 kPa (+0.1 in.Hg).

6.1.2 Sampling Procedure

After the sampling site and minimum number of traverse
points were selected, the stack pressure, temperature, moisture,
and range of velocity head were measured according to procedures

described in the Federal Register.¥*

Approximately 200 grams of silica gel were weighed and
placed in a sealed impinger prior to each test. Glass fiber

filters were desiccated for at least 24 hours to a constant

*
40 CFR 60, Appendix A, Methods 1, 2, 3, or 4, July 1, 1980.
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weight and weighed to the nearest 0.1 mg on an analytical balance.
One hundred milliliters of distilled water was placed in each of
the first two impingers; the third impinger was initially empty:
and the impinger containing the silica gel was placed next in
series. The train was set up as shown in Figure 6-1. The sam-
pling train was leak-checked at the sampling site prior to each
test run by plugging the inlet to the nozzle and pulling a 50-
kPa (15~in.Hg) vacuum, and at the conclusion of the test by
plugging the inlet to the nozzle and pulling a vacuum equal to
the highest vacuum reached during the test run.

The pitot tube and lines were leak-checked at the test site
prior to each test run and at the conclusion of each test run,
The check was made by blowing into the impact opening of the
pitot tube until 7.6 cm (3 in.) or more of water were recorded on
the manometer and then capping the impact opening and holding it
for 15 seconds to assure it was leak-free. The same procedure
was used to leak-check the static pressure side of the pitot
tube, except suction was used to obtain the 7.6-cm (3-in.) H20
manometer reading. Crushed ice was placed around the impingers
to keep the temperature of the gases leaving the last impinger at
20°C (68°F) or less.

During sampling, stack gas and sampling train data were
recorded at each sampling point and whenever significant changes
in stack flow conditions occurred. Isokinetic sampling rates
were set throughout the sampling period with the aid of a nomo-
graph or calculator. B2ll sampling data were recorded on the

Emission Testing Field Data Sheet.
6-3
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6.1.3 Sample Recovery Procedure

The sampling train was carefully moved from the test site to
the cleanup area. The volume of water from the first three
impingers was measured, and the silica gel from the fourth
impinger was weighed to the nearest 0.1 gram., Sample fractions
were recovered as follows:

Container No. 1 - The filter was removed from its holder,
placed in a petri dish, and sealed.

Container No. 2 - Loose particulate and acetone washings
from all sample-exposed surfaces prior to the filter were
placed in a polyethylene jar, sealed, and labeled. Par-
ticulate was removed from the probe with the aid of a brush
and acetone rinsing, The liquid level was marked after the
container was sealed.

Container No. 3 - A minimum of 200 ml of acetone was taken
for the blank analysis. The blank was obtained and treated
in a similar manner as the acetone washing.

Container No. 4 - After being measured, distilled water in
the impinger section of the sampling train was placed in a
polyethylene container. The impingers and connecting glass-
ware were rinsed with distilled H20, and this rinse was
added to the container for shipment to the laboratory.

Container No. 5 - A minimum of 200 ml of distilled water was
taken for the blank analysis. The blank was obtained and
treated in a similar manner as the water rinse.

Container No. 6 - An unused glass fiber filter was taken for
blank analysis.

All pertinent data were recorded on the Sample Recovery and
Integrity Data Sheet.

6.1.4 Analytical Procedures

The analytical procedures used were those described in the

Federal Register.*

Container No. 1 - The filter and any loose particulate
matter were desiccated in the petri dish for 24 hours to a
constant weight and then weighed to the nearest 0.1 mg.

—
40 CFR 60, Appendix A, July 1, 1980.
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Container No. 2 - The volume of acetone washings was mea-
sured and transferred to a tared beaker. The sample was
evaporated to dryness at ambient temperature and pressure,
desiccated for 24 hours to a constant weight, and weighed
to the nearest 0.1 mg.

Container No. 3 - The volume of acetone blank was measured
and transferred to a tared beaker. The blank was evaporated
to dryness at ambient temperature and pressure, desiccated
for 24 hours to a constant weight, and weighed to the near-
est 0.1 mg.

Container No. 4 - The volume of the impinger contents and
distilled water rinse was measured and transferred to a
tared beaker. The sample was evaporated to dryness at 105°C,
desiccated to a constant weight, and weighed to the nearest
0.1 mg.

Container No. 5 - The volume of distilled water blank was
measured and transferred to a tared beaker, The blank was
evaporated to dryness at 105°C, desiccated to a constant
weight, and weighed to the nearest 0.1 mg.

The term "constant weight“ means a difference of no more

0.5 mg or 1 percent of total weight less tare weight, which-
is greater between two consecutive readings, with no less

6 hours of desiccation between weighings. All analytical

were recorded on the Analytical Particulate Data Sheet.

Acetone and water blank data were recorded on respective blank

data

sheets.

6.1.5 Modifications to Standard Procedures for Site 3 Tests

Several modifications were made to the standard sampling and

analytical procedures to conduct particulate matter tests at Site

3.

Some sampling equipment and analytical procedures were also

different, but were not method deviations. These modifications

and differences are as follows:

6-6
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Sampling Apparatus--

Probe - The probe was of borosilicate glass with a heating
system capable of maintaining a minimum gas temperature of
121°C (250°F) at the exit end during sampling.

Pitot Tube - A pitot tube was not used.

Sampling Procedure--

The sampling site and number of sampling points did not meet
minimum Method 1* criteria, but were selected according to
practical considerations. The stack pressure, temperature, and
moisture at this site were measured according to standard pro-
cedures, but accurate velocity pressures could not be determined
at each point.

The sampling train was prepared, assembled, and leak-checked
according to standard.procedures, except that a pitot tube was
not used.

During sampling, stack gas temperature and sampling train
data were recorded at each sampling point. An average isokinetic
sampling rate was set initially, based on the estimated average
velocity for the entire saﬁpling cross-sectional area. This
estimated velocity was calculated from data that had been ob-
tained at Sites 1 and 2 and adjusted for the differences in
cross-sectional area, temperature, pressure, and moisture. The
resultant value was assumed to represent the average velocity at
each Site 3 sampling point. The average isokinetic sampling rate

was held constant throughout the sampling period. All sampling

—
40 CFR 60, Appendix A, July 1, 1980.
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data, including the estimated average velocity pressure, were
recorded on the Emission Testing Field Data Sheet.

Initial calculations of emission results were based on esti-
mated velocities and later adjusted to reflect actual velocities

measured at Sites 1 and 2 during simultaneous tests.

Sample Recovery Procedure--

The sample recovery procedures were the same as those for

Sites 1 and 2.

Analytical Procedures--

Container No. 4 - The volume of distilled water and water
rinse was measured and transferred to a separatory funnel.
The sample was extracted three times with diethyl ether,
and each time the water was drained back into the original
sample container and the ether into a clean, tared beaker.
The sample was then extracted three times with chloroform,
and each time the chloroform was drained into the beaker
with the ether., After the final extraction, the water
portion was drained into a separate tared beaker, evaporated
to dryness at 105°C, desiccated, and weighed to a constant
weight to obtain the condensible inorganic content. The
ether/chloroform portion was evaporated to dryness at
ambient temperature, desiccated, and weighed to a constant
weight to obtain the condensible organic content.

Container No. 5 - The distilled water blank was treated in
an identical manner as Container No. 4. The agueous frac-
tion was used as a water blank, and the organic fraction was
used as an ether/chloroform blank.

All other procedures for the determination of particulate

emissions were as used in tests at Sites 1 and 2.

6.2 DETERMINATION OF PARTICLE SIZE DISTRIBUTION
Three different configurations of in-stack cascade impactors

were used to collect samples for particle size distribution
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measurements. The following sampling and analytical procedures
were used.

6.2.,1 Sampling Apparatus

The source sampling train used in these tests met design
specifications established by the EPA. Assembled by PEDCo per-
sonnel, it consisted of:

Nozzle -~ Stainless steel (316) with sharp tapered leading
edge and accurately measured round opening.

Temperature Gauge - A Chromel/Alumel type-K thermocouple (or
equlvalent) was attached to the probe to monitor stack gas
{(impactor) temperature to within 1.5°C (5°F) using a digital
readout.

Metering System - The metering system consisted of a vacuum
gauge, a leak-free pump, thermometers capable of measuring
temperature to within 1.5°C (5°F), a dry gas meter with 2
percent accuracy, and related egquipment to maintain an
isokinetic sampling rate and to determine sample volume.
The dry gas meter was made by Rockwell, and the fiber vane
pump was made by Gast.

Condenser - The condenser consisted of a moisture-removal
device capable of maintaining a temperature less than 20°C
{68°F) and an attached thermometer to monitor temperature.

Impactor - An Andersen Mark III with eight stages and a
backup filter was used at Sites 1 and 3. An Andersen Heavy
Grain Loading Impactor with three stages and a backup filter
was used at Site 1. A cyclone precutter was attached to the
front of each impactor used at Site 1.

Barometer - An aneroid type barometer was used to measure
atmospheric pressures to 0.3 kPa (+0.1 in.Hg).

6.2.2 Sampling Procedure

The stack pressure, temperature, moisture, and velocity
pressure of the selected sampling site were measured with Method

5 equipment according to procedures described in the Federal




Register.* One or more points representing average velocity were
selected as sampling points.

Each type of impactor was assembled appropriately. Assembly
of the Andersen Mark III (Mark III) involved alternating the
stage plates, collection media, flat crossbars, and Inconel
spacer rings so as to provide eight cut-sizes. The collection
substrates were Reeve Angel 934 AH glass fiber filters that had
been heated in a 204°C (400°F) oven for 1 to 2 hours, desiccated
for 24 hours to a constant weight, and weighed to the nearest 0.1
mg on an analytical balance.

Assembly of the Andersen Heavy Grain Loading Impactor (HGLI)
involved inserting a glass fiber thimble in the backup stage and
threading together the various parts of the third-stage cyclone
and first-and-second stage jet-impaction chambers. The glass

fiber thimble had been desiccated for 24 hours to a constant

weight and weighed to the nearest 0.1 mg on an analytical balance.

If used, the cyclone precutter was threaded together and
attached to the front of the impactor.

The sampling train was assembled as shown in Figure 6-2 or
6-3. It was leak-checked at the sampling site prior to each test
run by plugging the inlet to the impactor (or cyclone precutter,
if used) and pulling a 50-kPa (1l5-in.Hg) vacuum. Once the
desired vacuum was reached, the leakage rate was checked at the
dry gas meter for 1 minute. If the leak rate was less than 0.6

liter/min (0.02 cfm), the train was considered ready for

—
40 CFR 60, Appendix A, Methods 2, 3, or 4, July 1,.1980,.
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Figure 6-2. Particle size distribution sampling train at Site 1.
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Figure 6-3. Particle size distribution sampling train.at Site 3.
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sampling. Any excessive leaks were corrected before the train
was used. The impactor was then placed at the selected sampling
point and allowed to preheat for several minutes before sampling
began. While the impactor was preheating, the nozzle was capped
or pointed away from the gas flow. A leak-check was not per-
formed after the test run so as to avoid the possibility of
dislodging the particles on individual stages.

During sampling, stack gas and sampling train data were
recorded at regular intervals based on the length of the run.
Velocity pressure data at Site 1 were obtained periodically using
separate Method 5 equipment. Average velocities at Site 3 were
estimated from previous data measured at Sites 1 and 2. The
isokinetic sampling rate was set initially, and constant cut-
point characteristics were maintained throughout the sampling
period. Preliminary impactor runs were made at each site to
determine the Mark III sampling times required to allow uniform
loading on the backup filter and to prevent loadings of greater
than 10 mg on any one stage. All sampling data were recorded on
the Impactor Testing Field Data Sheet.

6.2.3 Sample Recovery Procedure

After the test was completed, the impactor was removed from
the probe and carefully moved to a designated cleanup area while
still in an upright position. The impactors were recovered as

follows:




Mark IIT1:

Container No. 1 - Particulate in the nozzle and inlet cham-
ber was removed by brushing and rinsing with acetone into a
polyethylene container, which was sealed and labeled.

Containers No. 2 through 10 - Each filter was removed from
its stage and carefully placed in a petri dish. Loose
particulate from the bottom side of the previous stage
plate, the Inconel spacer, flat crossbar, and the top side
of the plate directly under the filter were brushed into the
same petri dish as the respective filter. Each petri dish
was sealed and labeled.

Container No. 11 - If the cyclone precutter was used, par-
ticulate from all sample exposed surfaces except the in-
terior of the cyclone exit tube was brushed and acetone-
rinsed into a polyethylene container, which was sealed and
labeled. Particulate from the interior of the cyclone exit
tube was added to Container No. 1.

Heavy Grain Loading Impactor With Cyclone Precutter:

Containers No. 1 through 5 -~ Particulate from all sample-
exposed surfaces after the cut-point of the preceding stage
and prior to the cut-point of a given stage was brushed and
rinsed with acetone into a polyethylene container. After
the container was sealed and labeled, the ligquid level was
marked.

Container No. 6 - The glass fiber thimble was carefully
removed from the holder and placed in a glass jar. The jar
was then sealed and labeled.

All pertinent data were recorded on Sample Recovery and

Integrity Data Sheets,

6.2.4 Analytical Procedures

Filters - Each glass fiber filter or thimble and any loose
particulate matter were desiccated in respective sample
containers for 24 hours to a constant weight and weighed to
the nearest 0.1 mg on an analytical balance.

Acetone Rinses ~ The volume of each acetone washing was
measured and transferred to a tared beaker. The sample was
evaporated to dryness at ambient temperature and pressure,
desiccated for 24 hours to a constant weight, and weighed to
the nearest 0.1 mg.



The term "constant weight" means a difference of no more
than 0.5 mg or 1 percent of total weight less tare weight, which-
ever is greater between two consecutive weighings, with no less
than 6 hours of desiccation between weighings. All analytical
data were recorded on Andersen Impactor or HGLI Particulate
Analytical Data Sheets.

6.2.5 Blanks

Several unused glass fiber thimbles and a complete set of
unused Mark III filters were returned to the laboratory in
their respective containers. Approximately 200 ml of the acetone
used for sample recovery was taken as a blank. In addition, a
blank test run was conducted with the Mark III impactor to deter-
mine if stack gases had reacted with the filter media to cause
false weight changes. 1In the blank run a backup filter was
placed in front of a normally assembled impactor to filter out
all particulate matter so that only the stack gases would contact
the filter media.

All blanks were recovered and analyzed in the same manner as
the actual samples. Data were recorded on the respective blank

data sheets.
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APPENDIX A

COMPUTER PRINTOUTS AND EXAMPLE CALCULATIONS

PARTICULATE

Site 1
Site 2
Site 3

PARTICLE SIZE
Site 1 Mark III

Site 3 Mark III
Site 1 HGLI
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EXAMPLE CALCULATIONS FOR ADJUSTMENTS
TO OUTLET RESULTS
Computer calculations for outlet tests are based on esti-

mated velocities. Results listed in the text and tables for flow
rates, emission réte, isckinetic rate, and gas velocity have been
adjusted to reflect actual conditions. The computer calculations
for dry, standard flow rate at the outlet represent the original
estimated conditions. Actual outlet conditions of dry, standard
flow rate are represented by the sum of corresponding inlet
standard flow rates; therefore, ocutlet results were adjusted

acceording to the ratio of the estimated and actual flow rates.

Example: For Run 1,

Site 1 flow + Site 2 flow
468,163 dscmh + 467,517 dscmh
935,680 dscmh

Actual outlet f]ow

innon

Estimated outlet flow = flow indicated in computer output

956,891 dscmh

_ _ _ . _ 935,680
Ratio of actual to estimated fiow = R = 956,807
R = 0.9778334

R x emission rate indicated in computer output
0.9778334 x 3.13 kg/h
3.06 kg/h for filterable particulate

Actual emission rate

nmun

il

Actual isokinetic rate %-x isokinetic rate indicated

0.9778334 * 104.9

107.3%

(continued)




-



Actual gas velocity

Actual flow rate at

2.44 mps

stack conditions

R x indicated velocity
0.9778334 x 2.5 mps

R x indicated flow rate at stack condi-
tions

0.9778334 x 1014954 acmh x h/3600 sec
275.68 acms







viva

0131 4

™ W
“ ;2] "oh2  O°T T ‘@S *§9° Nyt az* "~ gp* TARTYUTT RRETRE? =1
- u "qo *nng 0t 14 *qg9 *apt qQ2* 92 not" 1 Nin°AK? 6821 n*ott L0=8
o 1) ‘nie 0*1 *6S " /9 *H01 92" UF ant"t nR2*L6? qf21 n*ait N=5
&b ofe o1 Bl S - - L =Y} SN - A A - A L1 ) el S 5 2 B 1Y 4 1§ 141 ek 11 AEENENNE 4 [ -
o ‘en *cG2 o't ‘6% *99 c2nt L2 1 LES B CHL*NED L2 0*not LYY
. "gp ‘062 0°1 ‘6% ‘f9 R4 92° g2 nat*e S9R“F6?P £221 nenot £0=8
hh L1 i L S - 1S X ) Thb T T hRAYTT TR T UANRYYTT ARITAR? T RIZT T IOk rdi 3
" *oh *tose ot Y 3 “L9 *me 12° i2- ngg* nis*t1e? g2t n*ae 10=5
" L) ‘662 0'l *15 ‘69 ‘a0l 12° 1?° neR* P65 Na2 £n21 n°Ag 22=N
hh gz ot “IS &9  &sav wer 9 morT LA LA 114 [ 194 L ] TP=W
" ‘on ‘092 o1 ‘LS *H9 *60t 92* 92" ant*1 nsG* Qg2 oStt n*og 02=N
5 ‘qn *ge2 01 * LS "f9 tnt  w2® 62° ng2*1 cis 182 1611 n*9g 61=N
i 1] 11 {1000 1 15— *9¥9  — "*RATT T k' L Tt LTl § g7 oR? [L AN Ll e 4 HI=N
5 ‘on *092 ot *is *q9 *tnl we we2* ng2*1 n21°s8R2 gntl n"®9 L1=N
o “9n *052 0°'1 " LS *69 oot 62" 62" ng2*1 G96°182 6E1l  n°n9 91=N
9% i 114 [ )l i §. 89 Iy L Y-l Y- LA T | LE L a4 14 L1 R4 i 4 STaN
1% *on ‘052 01t 13 *69 ‘1ot R2* 82" no2°1\ cf9*1e2 et n*9g pl=N
» ) i 1] *g62 0*1 * 1S *69 ‘alt e’ 12° 19 Rl § CI5 g2 tett n*2g g£l=N
b b -{- B A SR § SN - L A A 1o 17 i1 Bl § CTP RI7 I TAR i - | A £ ' H
o ‘on *os? 0°1 *is *69 0t 62* 62* hg2*t cof*a:? 6111 fA*nt [l=N
o ‘o *0s2 0" *Ls A9 ‘eft R2* a2* ns2*1 nGL* L2 st 0oy 0T=N
i 27 111 [ 2l | I8 b L) "BhT e | & ud 1" SR -1/ Yk ¥ 7 JUNDEEE 3 B § NN b | BU=N_
o Son 11 ot *1s *q9 a5t 62* s2* nog"! c2r*nit? Lottt peet f0=N
m ‘or ‘c52 o't i 1 *89 *2s51 Q2° 92* np2*1 nea*gi2 ¢t n‘ge 10=N
1 7 e 1+ SE L SIS -1 -] SR 7 S AR £ AN 1 ] Ah SENNE < L A7 - 1-1 ) SN A T UL
“ *on ‘o0se o1 ‘s -1 ‘got L] 3 nE* ngn*1 coeEt 1L s6nt n*nz Gh=N
a ‘on *toce 0*1 *ts ‘L9 *1st 6e* 62* neE*1 nfyenig 1s0t n*q9yg oh=N -~
ol 7 95 0 1( i §. IS “nhY [ ¥ Yo AEE'T  GGh WIC Y4.1A __,..Mqilnqﬂal.k g
R 1 *oG2 o1 ‘18 ‘L9 *G6 (Y- 62 noz*t S6L* 192 goot n'e 20=N
o ‘9N ‘062 0°1 *95 L9 *Re 62° Y- no2*1 An9*992 6501 n°n LLEL
. g : 4 -4 rd CYuT n TINT
: .'......'.-'l-'.l"-"-"----'."-l"l--'---'.-'l'-.'l-.--.-'l--l-ll'------.-"--l"'--'--"llll'-.---""'-'ll---'.
IFTINg  I3TWI TYILIY UINTE AU
& casssaanannns AsSesssmaamsasse G‘U:JO
st {4*°930) (4°930) (9H°NI) (4°930) (4*93Q) (NZH°ND) (O2H*NTL) (*14°NnD) HH=t2) (°*NTHW) *ON
dW3I1 dRIT YOF WITOVA " dWll™ T dRINTT  IWTINIRISIIT TVIH JuTOvVIN FWTT TWTT INTTTd
U H3IINTdWI INdwvs dWNd ¥3L3W SY9 ANO NIYIS IANSSIAND AITHIN0 ALTINIAIA MIL AW SVH ¥INTD  ITAWYS  ISHIAVHI
It
—RITNMNIW W HIXNT YIVO UBDIIN ¥ UVl
i 3l 1 40L3vd ¥ enn"t HO1Ivd *4IYI NILIW
M QH*NT N°S @ W43 000° . A9¥ VY3
i1 114 ONTII3S YO §IIVIHn N "AYIRT
st *052 ONILiIS HILYIH IRONA 15D *44303 34nt 10Lld
0 no* nn*n2t (NI)*WIO JAGISNT %NIVYS
&'y T 3ATT UVIH HITSH sl enone . (S JHIARNN 831114
n £84 HIAWNN X0A N3] AW ng 2= (OZH*NT)I*ESING ITIVIS
‘ NIMWNN X008 3TdWVE 06°ng (OH*NI) *SSINA"NYA
L 4 FNNTISTOW "OIWNSSY T T 14 (F*TI0Y"AWIT INITIHY
! e21* *0*'1 1I1nt=2 3IN270N O0Y8¥I971IT4 NvD HNLYHILO
s S$S3TINIVIE 1004 21 JdAl ¥ HLINIT IANHA YNNI yvd Adil 3VdWYS
e t=dtv HIBWNN NNN te 3118 NOTLYIOTY SMIVAWYS
18/20/70 Jiva AN LITIANILYM £93316 MY Y INvd

R B BN

/




a

=

b1 052 [: A - A 3 ol £} 21T L | L) D SRR 1 ¥ - Ak - 14 ZEN 01 ) GENN | A A (] ¥ DT=N “
*9q - 0°2 ‘el ‘ne *hot §e° £F* non*t nge* /Gy L19t oteEny 60=N "
*9g ‘022 0*e ‘gt Y1 ‘sl L3 3 [ 2 nng- 1 ngs*agy £191t 0N hK7 gn=N 5
bl 1S b - B | L A 2L T *al . "haY CFEeTTTT T ERE” : AhR*T™ =" AFATCCE  ROGTTRTERET Ins "
*9g ‘o012 02 2L ‘1t “hb ng* e non*t LINAL 134 Gnut n*162 gh=n -
*9q tp02 0*2 el ‘9L “as at* 9¢* nngey QEhr*PCE i1n9y n*ie? CN=-y I8
b 14 one o0ve el "8} -1 o} 2 aﬂdlii:J1adnddl|||idM444ﬂﬂ||l||lHﬂwd|||ddﬂdulllfddna||lillllt;
o 11 *ote 02 ‘12 ‘G 1.} hg' he" 00"t SNR*ens £561 nN*a6i? fNhaN o8
*#5 ‘o1tz o2 Ly °6¢ *CH 1f" 1re nog*t ngEG*aNs 6hsSl ntGeL? Zn=N o
il 24 b AN Ad- B ¥ SRR ¥ A - iy V- L S ¥ Loy T -1 el 14 2 K 1 ThFGY L & I Th=N »
‘95 ‘ote 0*2 *R9 *ay "m0t 1%° 1 5 2 noy st SGRGHE nest n* 192 e”2=S tr
*9q *ote 0°2 ‘99 ‘9L "Gnt 1£° Ie* hog*t negnne 9161 Lo T 12=% "
55 ;) £ 4 L 4 il 1) b1 *hot | 3 | % 0 L2 el S 1 2 Gl 1 2 2157 atﬂﬂdlj:
- 14 ‘ot2 0*2 ‘89 *5e ‘f0t ce* ce” nog*1 NeL®ing 061 n"¢ge 61=% "
b 1 “ote o'z ‘99 Y 06 et * A" nng*y C9F*nng 061 h*152 gl=¢ o
Jg “01e e %9 - A gy eeT L1 7t LA A § CLR WYY TosT LU A TT1=% "
*ng ‘gnz o*e *s9 *ni ‘201 Ag" 21 2 et OnG*ieF L 14 R N*En? 9l=% "
A 14 *g12 o2 *n9 ‘sl 20t ag* 317 nne*t NS1°9s¢f 25kl nN*6¢2 G1=8 or
a3 i3 LA Mt - b | L4 4 Ut L.} LA AN ] L Ak SR 3 ¥ Ak ) % DN ] SN At 3 ¥ AL o
*ne ‘ot2 ote *t9 ‘2L ‘for e :1 nooe*t NOE*SES fhirl n* 12 fl=¢ o
‘ps ‘g1e 02 29 ‘2L ‘g0t 13 £€F" non* g Ste"If g otwl n*p22 21«8 I
44 ond oYY *29 B ) 1) wer Ll LL A § nea Nyt LIS | Y e? TT=% "
29 *one &1 *29 ‘oL *Got Q2" 92° no1*t Gin"62% 2ent LAY & Dt=% "
1) *Soe L3 | *19 ‘oL ‘G0t 9 92°* 0ot°ty niz*eze gavl n*gl2 s0=¢ "
b 34 .- “h SR £ ) il ¥ bl 12 4 b g LLL ) e SR 2§ Gl 4 SN 74 ) SEEEEE b § £ NN 1 T S
‘oS ‘ong st ‘09 *o0i ‘not 92° 92" not*t Nge*c2s oent 0*in2 L0=% o "
‘ps "on2 s°1 *n9 ‘69 ‘101 92* 92 not°ty QIR H2E 91nt n*g02 90=8 it
b4 Tohe L5 § L YRy TanT azv L - noTY Clo T ey 4 L "RET LLE3 Foe) of
*2s ‘o012 s*1 *09 L) ‘Lot 92°* 92° not*t nNGh*22¢ /001 n*get LLES | o’
*2s ‘012 01 *09 '[9 *art 9 92* not*t CHE*12¢ robt 16t £EN=0 < "
ik 41 voIe Y b ) I L a £0 S {4 111 L1 2l o d 3 — oYY ™IV Y «
2 ‘ot2 0t ‘09 ‘f9 ‘96 12 t2° noe* NEZ*L1f 9Ge1t n*gel 10=¢ w
.25 ‘012 s*1 ‘09 ‘oL ‘g0t 92 92°* not*t 68N°"RIF IevEt A ¥ | Tl=§ st
il 114 bl ) &4 Ll | U9 0l qIT | 1 | 1 oY L} A B § 2 130 LA F & | 22=% "
‘08 ‘012 s*1 1) ‘0l ‘£t ng* (i1 nog*t CheTale hEet n*2¢1 12«8 5t
1 ‘ot2 s*1 ‘6% ‘nL ‘it cE* 1 L I | nin®giy Y44 n°agt N2=¢ u
0% i 2 £ 4 L 4 M1 ¥ ¢ -3 ) ¢ TE™ % nooY L 1E A4 2% Y L T4 S S D b ) SR ) L3 Aee— Y
14 ‘gt2 S*1 8% ‘oL *221 e Le* noo*t SIn®21¢ g€l n*o69t flag a
11 ‘otz s't 1) ‘69 ‘g2t Y 2 68" noL*t cot*t11s 6olfl n°9gt L1=8 oo
ol (14 b)) - A SR 3 S 1] 6071 e e LI B ¢ CY I RV CTEV L =) | gl=% n '
*0s ‘081l s°1 *esS ‘69 211 ne* on* 0oLt seg*anyg Tig1 n‘ael ST=% o0
*ps ‘cot s*1 3 ‘59 ‘11T ] RE" nge*y N46*90F L0E1 nteet 2 ]
hd 13 "BIT ST 8% K9 112 4 14 1 1 LLiL Al € [1h-A A 1133 EOEY L 1] A SEEE 1 ) S
‘o5 ‘onl s* 14 ‘59 ‘ant FE° % 2 nog 1t CEE“nOE 662t ncagd 21=¢ "
*0s ‘o6t 01 b -1 ‘69 L 14 4 1l noe*t ont sot 562t n°2st I1l=§ et
ok o1 - 14 ML *ROTTT W L noe Y 41 Al 111 3 TCoT (- - SR B n
‘g ‘on2 0 *es 1] *ent a2’ 2" no2*t ngz*nng el n*Het 6N=f m
t
L X I rrrerrrrrl Al L L L L L B L T L T Ty g g g g — g gy ey gy gy —y - e O ”
137100 1371 IYNLIY OIHIST0 '
apsesestesanns | ewesssssssssssama H‘UQI—U 1
39N (3930 (9R*NT) (3930 (3307 (MZE* ) P RT) T3 T Y A= "N T L] '
dn3l dW3l X088 wWANDJYA CLEN] dW3| AIVTLININILATO Y 3Ixn ELARIL ] ELAP INTL INIOd H
YIAINT4AN] IVdMYE dWNd NH3L13W EY9 AND NAYIS  AUNSSIMAd IFITAIHO ALTINIIA HILIHW S¥V9 NI0T]  ATN4WYS  FCHIAVHL v
¢
SFIANIW A0 ANIAT yivo ONDIIN % AVIN [}
1
T=41V BIGHAN " NAR "~ T - - T I1TY T ROTIVITT AT YdHYY
18/20/00 J1va AN 13TIANIEYM 473316 HII| Y INVIA4 L




At9

*is ‘e 1 | *n9 2L 0yt ng* 0s* J9VEIAY
gL 11l nnig sIV1D1L
*95 ‘092 &1 *si ‘19 ‘ntlt ce* se° not*t Tis*1Lg 62l n*nig Pi=N
*gg ‘092 s*1 ‘g *19 et c2* G?* not*t nsSTaty 9L nt1es Ttl=N
i1+ 1LY 4 Sl 4 b7 S £ R - § (RN - 0~ Y 11 Sl SRR 11 -1 Tl =% L SN ) SRR | R £ | YD @ 1. —
‘95 *052 g1 *Si *1e ‘Gt ce* o7 notT*t nZn niy gret n*gog 1l=N
*9g *092 g1 ‘Sl ‘1 *Alt g2* 52* ANT L nas siy ntil LA 117 t1=N
i 11 b i3 14 TT 1 4] Ml 4 ¢ L I | -l L1 0 1T~ 7ZIY OTIT oSSy ee=N
*9g *092 st ‘qL *29 ‘o1t £ g2 nontt 002" 1LE antt 0°16¢ 12=N
“9g *092 0*2 ‘s ‘1@ *nat n2* n2* ngntt sg2'nit 204t n*ieg 02=N
14 *o9e 0°? R - SR - R - & § { L ot ne TR Y CLT*RYY geuT el 2 RT=N
*9¢ *092 0*2 ‘S ‘1@ it 2" ga* noP*t GGN RYF LI ] | nN"hEg fil=N
*9q *ng2 0*2 “ni 16 T ae* g2* no2° 1t C9R*GaY 6nal n°"Ges L1=N
Bk 14 097 [ Aef A ¥ § i {:) bt A L ' - L - S 117 &k %1 CHFol TIEY JT=N
‘95 *n92 0*2 “wi ‘29 *q01 R2* “p. no2°1 NG9 ha% 1hetl 0t 12¢ Sl=N
95 ‘692 02 “ni 79 ‘Hn1 Rz a2 ng2°1 025°£9% 459t n*g2¢ PT=N
*3g *NeZ" QT WL hid - S 115 S - - - I A L1 - A SuE F £ A | TN 4 | RENRAE (Dl 55 L S )
“9g *G92 62 ‘oL *29 *£nt |z* wae no2* 1 Gi2*19¢ 6291 n*Guy§ 2l=N
°9g ‘R Qe “ne ) ‘pol 15" 5" nos*1 ngasnag se9l ncrIy t1=N
T S Ak TN N U AE N A B ) N e AR TR N U AaE e




5t €L ee Fi°a2 SY9 NIYLS=IM NYTINIIANNNW SWN "

. M
f R £-0d el £ A" - S— v
I (33
" : L19°61 19°s1 AMO **I0A AR 2N INFINI 2Nd 6
3 . [}
" _ on* 0o0* ANO ‘*Y0A AR 00 IN3INI 034 o
LN b
ﬂﬂlﬂ.ﬂi ﬂ.ﬂ-a“. Wi T _:N L] Mc —Zuumuu MGN "
o n i
" 0n* nn* ANO ‘*90A AR 203 IN3I¥IJ 2034 "
' ‘ 5
“ 266° 266° SY9 ANO NOT1JVH4 30W oWd "
11
o L & L4 I IR W JAMISTOW INIINTA ey o
111 m
“ PENNTLIANGD ONVANYIE (¥ o
WIS I20 TS IEE SUIVA SITYN—J0 IO WK "
t$ -
" *INII9 YIINLS ONY SHIINTIWI «
) [l ) 661 NI 31T Ty 2 1vn] J TA L
(] ! I
o _ “SNOTIINNGD ONYONVLE £V v
Chidmiras g ITEIWE WIT T TARYY SYY THU 30 INITTOR UTUWK "
o ! 1
ol 2 002 4 0°R9 dH3L MILIHW EV9 I9YNIAY Wi 1t
|- ®
“ SNOTLTONOD WI13IW LY am:
- W=NJ §91°¢ 14=n2 9RL*11Y N374WYS SY9 AND 40 INNTINA WA "
14
Wﬂ 40M0 L]
« 02H=WW §*2 N2u=NT 0f°* 3UNEEINd IDTITNO JAVNIAY Wd "
” [ 14
[ te* -0 ENIFLIT 44300 F8NnL 101 Td 43 3]
3
“ U ama ot 3 Tz —RITINVIU TTITOR IRTTIRVY Wy "
fi o
N fON*Y eno*t NOLIVY NOTIVNATIvYY NIL3W A o
L1}
“ "6 ne SINIOd ANTIJWYS 13N dN :
L]}
. I 0 VIT NIW TSI 30 INIT TIN T s
(1] "
f h2L1 62t HEINT 4= INTL 41 0
at TEOT QYT TAVIS=INT] "I I
“ 18710700 10700700 3tva 1831 "
[ ]
" SLINA 3TN1IN SLINN HETI9NT '
: — “
! 12 2118 t=dl¥ 1§31 5
_ ;
‘ N1¥¥39Z114 NYQ AN LITVANZLIYN 4713316 HOIL W :
[}

' TrrtrvemTTTmer T o r T CUUUTRIMVYTRYITCIS I T SR INTIY OV JHYNT <INV

NNTLYINAYL S1INSIN 2 viva Q3T4 FLYTIN)TIMYA




&

L[4

113
41

%

i
1

i
14

[

L]
i
|

tl

. T
“OH*NT 26°62 ‘4 934 99 = I3
JIVE NOTERETHS —
NHZON L1 HH/RAT  006°E *ANND JTNVIHUNT uKd d
.
WITQ79W &It ¥ I3J%07995 1IN0 YORUY JYRVSHORT L4 ) o
o
S vd3l 9w L
L ! L A *TINTTT JTRYIRDNT W Y
[
J1YH NOTSSIWI u
HR79W 957107 RATET N6 Ycd Tava I TOVEIT 113 L[ T3
ol
WISQ/9W B5H*912 #43680/49 wo60" “Luvd 379¥YHILIIS 83 o
1
S vdl *“9m o
1°90¢ 1*any *luvd IVAYAIIIS NN .
51
4° 101 6% 101 ATLININDST INIINId oel "
1]
TTTTT T TTHWIY UL 1Y IV YUNENSIIT - JIVA RO WINIS VNIV, s g
L]
HWIC "$q19a9% w438 *95 625591 SANG “FIVM MOTS NIVIES ai1esd "
L}
W=08 [62"1L NI=0% *OTELl YINY NIVIS sy '
[
T ) TTTTRAR | Sl 3 L GE ] L4 ) RI1T T TAR 590 A0S URY L) 1]
$
3 1 4 *ott AWI] NIVIS IGYMHIAY gl ’
L
GH=WW 6G°*NLYL IH=NT swE°OF *EAY ‘S3INd NIVIS ed t
]
Tt T T e O7HaWid  QE°EGE™" 77 ARPURNITTAZYZL T TRV OWIAVIS 30 SIRST JTIVvIY . 1%d
OH=HWH 0L°nil Gu=nT  NG°0§ INNSSIHd FTMLIWNNYA ad




114 - -

, S TTTTRIYRT S IGAT7IE”

T o "R T TUANT/T

*1) » OwW

(0AL/70MAY ¥ *QT + ((DOT/0MA) = SMN

SY9 HIVLIE 40 IH9TIM NYINIIONW

ia*ne =

ony/g2 = (n*

+L°6L)) 4 (NOT/729%5°02) + (00T/bhen0® ) = QOHW

- & nat

%

= JH

8 20d) + (pn*

» (03d + 2Nd) & (28" s 2024}

%

11

*ont

f ssscosssssessasarhrrseos =

266° aw 4

(A = TNH0Y

001 7 (MR - *00l) = (W4

SY9 NIVLE ANO 4N NOTLIVYNMY FOW

he* + §B6°011

INIJE3d 19~

‘oot

1. % [ ]

TR T

S¥YH NIVLIS NI IANISTOW INFIINIHL

]

4J5 #67 = e

JIA = LDlp0" = INMA

v INIRNT = JWA "

SNOTLITIONDD QNYONBLE LY HOLBA NILYM 4O INNIOA

("09k + *99 )

0"
! JIRT ERE"FIT ¥ sceranancwews
1 (9°€1 /7 Gh2°*

LAY L LA

(T I I I LI T I T LI I I

+ 0G*0E ) ¢ g1 » ARL 1T

(Y09 ¥ "HIT 77 TT9"RT 7 Wd & HdY ¥ kK ¥ AR ¥ [WO 71T = (TISHA

SHNTLTANOD QNYQAMYIS LY N03TdWYS S¥9 ANA 40 IWNTIDA

Tedly

T I T =y

T¥ 9ITS

*ON 1S31 SNOTLIVINITYI ILYTINITLNYA A0d4WYXI

:



Iy

"

#®

A6 3?7 = T9°FGE « ¢h°

Hnd

(9°¢Sh v §0°S1) 7 N)SCH = £) =

S dNHL3W ¥d3 == H¥H/SAT FLVINITLINVA

42684/H9 Gen* =

she'wil / go°Gl = 1°9n¢ ¢ 100°0 = £

OLEWA /7 E0°ST » NW » 100°0 = 82

221 » 221°

ANIINIA $6°10] 8 vecacssccnccusreret St EEd N s LSS C S NS SN RN S SRS R RS S e S AC RS AC AT SRR TR RSSLASnaRssme=anses a 0¢ . 3

4&d LI T LENRVASL M 741 T-A0

(NOSNOSBA¥SAB 1LY 7 0NN iY /(9 ST /HA) +BA) ¥ASHAY 4 {DTACAR99200°0) ) 8 ((*09r+S1) ¥AS°S08) = OSI

» hE*OE

ISRl U AT LA R A R G T AN TLr0 MOBEESGd LITM S SR Y et 118 ]

s gL°29 v ‘plf .

A-13]

JTLINTNDST LINIINIY

(*a9n + *011 )

CE L i Y4 A

WA Tk G U D D AR D U T I AL D A e e

({onl/18* }

‘1) » nE*0OE s “QOAOSLLY s 1n9t il

09% « TIY 7 1001 /0

SNOTLTIONGD ONYONYIS LY ¥M0T4 JTHLIWNTIOA SYD AIVIS

ERL B

pPei/009% » S§Y & SA = 80 0l

SNNTLIANOGD NIVIE LY MOVY DTHLINATOA SVE WIVLEE

Edd ®L°29

“ho

(PE*OF » §1°62 VLINNS) /7 0GQ°S1G2 » 168 & bp°GQ = EA

-~ m ow o oa o~ om

(SLNd » (Sd » GMWIANOG) 7 d130 v 43 » 40°G9 = §A

CTTTTIUTNAN TR RTY ¥ HATTHDG

~

SNOTJITANDD YIYLIS LY ALTTOTI3A S¥Y9 NIVLS

Ml SN BN BN D BN BN EE IS BN S W S BN I NE BE En e




N Sy N O B N BN B W A A I N S B EE T s T

(41
11 "
“ M i .amm:||d¢4|||||¢~a;|||.4d~||||:4~«4!||ﬂm1ulznl|ﬂu4|||:,:ada+4|||!|udd4d4d||||1|ﬂﬂ44|||41du4||||ddnuli||1|111.H
H 14 *nce  0°t *19 ‘gL *211 12t 12° ann*t NET 60N 6E 11 n*911 in-% "
“ *9g ‘052  0°1 ‘L9 Y ot Fe* £7° noty*t nnZ*eon Sl n*211 9N =g o
% 08° Y i L) 5L "RIY T2 1@ mgn"T — 0R&"onh 15941 11 ) SEEEMNN -1 O - —
o *9g ‘052 0°1 *99 *2L ‘st 12 12 non*t G2h"SON L2 n*not bheg &
o *ng 11 o*t *99 2L 11t 12* 12 non®1 n2h"non £211 n°nnt §0=8§ o
i 11 T 0TT g TR T T AN T TRIYTTTT TR T T TRZR T T T T APARTENR . RITT NTUE Zn=% "
r *ps *gaz 0°1 ‘99 2L g1 e L nng* GLA*2Nn sitt n*2e =g o
" *ng *092 0°1 ‘9 *ni *n21 61 61° noe* tneinn £011 0°qe Z2=N -
o 14 b L A A | 59 "W M TA | ner ner oot vr GenTIne [ 34121 L0 - TZ=N_ o
U *ug ‘092 0" ‘h9 *ni ‘611 G2 ce np2*t cInT*nnn (14134 0'ne 02N "
ol o 14 ‘o2 [ | ‘b *ni 1 I 2 nos*1 Gih°*Ret tsot n*'9y 6leN o
) 43 s UY TRy TR T YT R &l nOATYTT GGWCTRY Innt L 4 LATL o
5 *2s *os2 o't ‘g9 ‘v colt e’ 62° no2°1 nE9° 96t tnol n*a9 LU=N "
W *25 *062 o"s 9 “nt ‘1 s2* 2 no2*t C25°G6E 6801 n*H9 9l=N o
4 Le [ ol S 1) b7 1Y | A | - R Bl § LAt 1) S LY LA Y ST=N ot
" *2s ‘o052 o't *g9 s *12% ce* ce* 0o1°1 GOn*E6E 1501 0n°9g pl=N "
o 26 ‘062 0°1 *f9 ‘gL *ng g2 £2° non-t GEt1 268 L2o1 0°*2s Ei=N r
k-4 05?2 [ Al SR “Ei Y2 | 1 1 nEnTY ngY"T6F &enht  nm ok V=N "
o *2s *o0s2 0°t ‘29 reLy L5t Qz2* 92° no2°t S11°0s6t 610t n°ey ti=N st
o 2 062 0o°t *29 vl ‘19t agz* 9a° no2*y CEN RS stng 0°ne 0l=sN "
i 41 ose O0'v 19 'L  YERT Wer - ot YT SRR INY 10T L2} 4 FU=N .

o .26 062 0t 09 e “not 15" 1§ non"t cZa*98s toot 0°2¢ 20=N
" *2¢ *0s2 o't *09 *ni “9nt L] nE* nGch*y G19°58¢ €001 n*eg LO=N < |
11 1114 Ll 4 55 5y T SRR 3 YA ) S 111 D RN |11 2t 1 1S 131 W 5T gn=N paer gl
u“ *08§ *ps2 0°t 14 *19 *tot ag* 92 0021t fOL*SRE G56 n*n2 SN=N |
" *2¢ *os2 0’y *9s *99 ‘ent a2t 62* noE* 1t ninc2es 156 n°aqt L LR < ”
k4 114 [l | ve i A IR 1) ] 13 % TE™ L1}l § ~WIVTUUY 5.1 L A | TU=N m
s 2 o 11 o't *Rs *€£9 *nit ne* vz nsn"y 00L°6lE 4.1 n'qg 20=N "
- ‘0¢ *os2 o't 1 *19: *not g2 §2° nge* nEowig 6fb n"w In=N 0
COT TV 1311 : TINT "
" ' £t
: SPEREEPAASNSRSRSRB SRS RERSRNE RSN RESE NS SN ES S EEEEEEEE EE ah il A ol i o e e D e a e ol o g A e o R o AR AR A ﬂﬂ
IFTIN0 I3 WT WYy OI§Ts 0 "
srecscssnccca csssccascenanane (3079 by
(4°930) (4°930) (9N°NT) (4" 95300 t4*930) (N2H*NT) (O2H*NI) (*14d°nY)) HNH=h2) (°NIW) *ON ol
dWIT  dW3IT XNH  WIMIVA —  dW3ILl~ — dWwalT WYININIIITo 7 OVIR —~ ONIOVIE - IRYT I 1M1

]

n

HIINTAN] IdHYE dWnd ¥313IW E¥Y9 ANQ VLIS  IJMUNSEING IITAIMO ALTINAIA HILIW wqw %012 w;&tcm ASHIAVYL

TIINNIW ¥ (HJIAT YIVU U80J3¥ ¥ UvIy

2°gfY HOLIYY A ano*1 HO1I¥d Q1Y) M3I)INW
O4*NT 0°S @ W42 On0° JgYNYIY

1114 ONITI3S X0 JIIVIH 13! T "WHIHT
*toc2 9NIL1138 ¥3ALVYIH IBDNL te 4430 3AN1 1011d

fo* o0n*n2t (NTI)*WIO 3FAISNT NIVLS

TEYY T “3ITU OVan NIIIW T9TenouN (B JHINRNTN N3T T3

1 %:F] YIBWNAN X089 M3I13INW ng*2= (OZH N1} *SS3INd JILVIS
HNIAWNN XNE INdWYR KE°Nf (IN*NI}"SEINJI HYA

L 4 FANTSTOW OIRNTEY L (" TIMTIRIT IRITHWEY
221" "0°1 :101=2 3INZ270N NIY¥INTLT 4 NV LI EET L
S83INIVIE 1004 21 AdAl ¥ HIIN3IT I90Md JLYINIT I ¥vYd JdAl 3IVdwvS
Zedly HIGWHNN NNM s 3118 NOTLYINT 9ININdNYS
te/en/n0 Jlva : AN P13TAMIIYM 213318 MO Y LNY1d

- M W N om o~ omoe

vYiva 07314




]

1l

%] 1114 [ | ol -7 “gu b T2 S Y- (Y- ] 1 L1l 31 To%Y M"R0E  bPhO=N 1
§t g9 *ng2 0%t ‘| LT a2t 2" c2* no2°1t c5ltaAsh 6501 n*sof £0=N "
.h *v9 *062 0°1 ‘8L *9q *u1t c2* ge* ng2°1 GE9*ISH sGhi n*es? 20=N o
*H9 45 0"1 el egp T TTTUGIT CTEEYT TT§erT 0 oaaT 1T T RERTELE 156 n Ghe Th=N "
u *99 ‘052 01 ‘st bl -] *nit 2 12* ngn*t 1nh*GCe bEnl n" 162 27-% @
“ ‘99 *o0%2 0*1 *Gl *ne Nty c2* ca2°* np2*1 nGE NSy SEbl 0" 82 12-% &
59 "0G¢e [ D 1 51 d 7 *ATY | 40 -t — R F Y Nee ik TYEV  nyee 0Z=% "
n ‘99 ‘nge2 0o*1 "6l i 1] ‘f1 c2* Ga* ozl N0 PSh 1201 n°st2 1= o
o *q99 *o52 0 Y} ‘he ‘a1 12* 12 ngA* 1 0SL*OGk g2nrt a'gL2 gi=¢ »
- 1) vogT 0Ty YhT T T CFRT imama TS § Sutes ¢-LARSEE ¢~ L AN 1D M & CTTE"&hh (34 f L 4 IT=% "
@ ‘g9 *0Ge 0*1 ‘nt 3] *all n2* ar* nge"* ngR* ANk Sint n*192 9= o
" 29 *092 0°1 “ni *2e *121 61° 61° nes’ SSR* Ihh 1wt n*g9? Gl=¢ "
k- 1) “p9e 0O\ *¥i *19 TETY [ 1 e (1) Al SO LA L 1 3 hey L 11 T=F 5t
L ‘99 *092 01 ‘nit *te ‘11t fe’ g£2* not*t QERGHN Lont 0652 £I=8 "
o °99 *no2 0*1 ‘ni ‘18 ‘a0t ce* g2 no2*t noR*nek 65%1 ne1ge 2i=¢ o
L ] 062 7 *el T *apT v %t LYID L7 ARt 4 1 1133 ¢ L & T4 TT=% w
» ‘99 092 0t 2L *0@ *ant §2° g2* 0ot n29°2ub 1681 n°sn2 01=8 "
o *99 *p92 o't ‘tL *ng ‘a0l 12* 12 nont1 096 " Inh togl n°hiE? 6h=5 »
99 k4 T4 Dl | Tz T AR Te™ T L1 il § GUS OUY TVEY L k) Y 4 V=8 M
15 *39 ‘pGe 0 b ¥ ‘N9 ‘g1t oe* ge" 0gs° QIS ettt 6ttt 0*1£2 L0=§ "
o *99 *062 0°1 ‘T Y *Kn1 e’ g2° aot*t SRR RED (4314 022 90+ o
Ml L I ol 1 1AL ML *TI TeRITTTTITTATY | 1 | Rl 112 G SR L 0 4 1L 2 133 L 144 Th=% "
o *99 *062 o' i ¥ ‘ol 1L 12" 12* noo*1 ShE*ogn Lest n°et? v0=85 s
o *99 *0g2 0°1 1L 'y st t2* te* nonst C28°GEN g2et n*gI2 £0-5 "
gy *0Ge OV 11 I T L A Ll L f CIE WEF 134 14 L a0 A I
‘99 .omN o'y *14 "L ce221 - gt* 006° atEELr SIEl 0" t02 1hat 1t
" ‘n9 *952 0\ o4 ‘it *wyy g2’ £2° 001°1 15525 9051  0°€02 11=8 e
9 "L 0T W9 il [T | -d | X-Ad :1%;133 TT=5% -
‘99 *pGe 0t *89 ‘1L ‘51t §e° g2° not 1 SES NED [ 1YA! 0961 11=6 I
a *99 *ose 0ot ‘99 Y *tlt 12° 12* noon"t (12 .Y G52t n*26t {1=-5 L,
oY ot 114 Y ~wy T "Il R | T 7 11 e S 4 A T4 SN § T4 SRS Al 44} Tisy ‘
bl i L] *ned 01 *99 Yy} *Ql1 12 12* non‘t nNentten te2t o°enet 1 8 €14 “
" 1) *062 0"l *99 i 911 12 | non"t nin*92n g2t n*net t1=¢ "
59 o 114 [ | 99 91 9T T T L3 ) ¥4 T4 ATAS L 7 8 2o=C v
" 1 *062 o *99 ‘9L *wit nz" 02" nge* fnnnew 6§21 021y 12=% "
" *29 *toc? 01 ‘99 *ay nil £2* £2° not*t nenEen 1g21 n*Ray 02-% t
29 L 1-T-4N ' b G | RN ¥ & MrA g e I B 1 1 e SR L2 A L 2T WYy BY=% |«
i *29 *0%2 01 ‘99 9y 2t he' s2° aon* SRI*12h f£221 n*091 21=¢ o
q ‘09 062 0*1t ‘89 *9t 1t 62" 62° aob* 1 0nn*a2n 6121 n*9G1 i1=8 .
09 1344 [+l § g ol 7 S & i QR ¥ T 263 Zel SRR T 11 Aak - 0NN LA IO ! LU i~ 4 qT=% '
u *09 062 o't -1 *9¢ *alt L2 L2 noF* Y G99 LIn 12t n°eol §1=8 fn
a *a9 *og2 o1 *19 *5i *6b1 te* t2* nos*t Sis*aln Lol -1 3 4 gl=% N
i 1.4 *ggZ 0"V 19 "5 YA ¢ | L-Ad | 1Al T T SIS Y o xnet - uw ot TT=% I
§ 1 *062 0*1 *19 *ni “601 fa" gP" notT*1 ntE*HIn 6511 n*ogt 21=6 "
a ‘@5 *052 0°1 *19 ‘ot 0y se* g2 not*t Sr2'flin 138! ne2g1 11=-¢ t
%5 1114 [/ Al ] 9 *wi il 8§ SR - L LA LTiR Bl Lig-adr At TS - A nY=% o
1 to52 ot ‘L9 ‘i ‘st §2° g£2° not-1 n21*1in it n*n2t en=9 "
o Illlll.lllllll.lﬂqll.llllllilllllllllllllllllllllllllllllllllllllllllll.llilllllllllllll ”_.
L L3N0 LIINIT IvNLIY gIYISIa 1
‘ cecastonmcmsn smmmccscsssan——— (%3072 ¢
(39307 (7307 (IE*NTY —(4*930)° (4°93M) " TTCUMRHYNTY T TTOERTNT)TOUTTITI) A=W TNIRY TN~
‘ EUE T dW3l X08 WOANJIYA dWit FI'ED] IWTLININIS410 ay aN1OvIN nTl Nt ININd 5
. NIANTdW] ERP LS dWnd H¥31IW SVH ANO IYIE  IHNSSIANA FILAIND ALI3Z0TIA HIALIW SvI NINTI  INdWVYS  ASHIAVHL '
3
t SALNNIW 0°k  ANIAT VIVO QNNIAN ¥ OVIN L
] 1
FedIy - T 7 HIBWNN NNAH st e {RTYITR T T T NATLVIT T ONT TIRVS
168/90/H0 Jiva AN PIIATAANIALYM IS HIAL WY 1NV
A
MR N EE B .




)
—
!
o
9 182 ™71 11 51 “ITY L 2l TIVEIAY
6EF* 101 n"66s SvLnd
A 11 4 L L] vy *ne oTY L T4 174 L Il | TOO"ENY — ¥E9T W sst - (TSN
1) *os2 s*1 *he *ne ‘arl c2* c2* no2° 1 CER*ERD onot n*Seg TleN
*ne *og2 [ | ‘€9 “ne *n21 c2* - 002° 1 09L°28n 9s91 0t 16g 11N
5G hd L7 A 2 S - A | | S ) & SN A S <V AN 11 P SN 11 AR ' - - SN | - J N L.
*»9 *062 s°1 *te *Ne 221 1o 12° npn*t GEG nAn gz9t negag 1t=N
‘n9 ‘082 s*t ‘te *ne *n21 el Ch ngR* NES BLIN v29t n°Hit 22N
¥ 1 LT 4 LML) 1 % UL 4! [ BT nes WOTT Iy Uevl USIY  T¢*N ]
*ne *052 L 3 | ‘59 *ne -8 | ae* e nen'ty n2ottin 9191 L A8 1 02=N
*v9 *0%52 s°1 ‘£e *ne *nz1 nae o2* n9s* S6S*9in at9el 0*19¢ 6l=N
59 5T Ll ! g 06 RIT  Yer 1T TTTROntT T e SIw T RO NT9E g
*c9 *pge Ll | r2e “ne ‘art fe* a0ty SuG hih h091 N HSE t1=N
*c9 *0s2 s*1 19 TN *611 61" 61" nze” Gin*Fin 0091 n*GGy 9N
&9 vo5d L% § M ) 1] neT .3 5T~ L4 Y L1 r g L1194 L -3 S -] . A
‘s9 ‘082 s*1 19 ‘69 L | ¢2* £2* noy*t COG Iin F4 13 0civg ni=N
*s9 *062 s*1 *1e ‘68 gzt c2* g2 npze1 Connin gnct Lt 111 £1=N
4 *gce 5°1 *1g- *ag bl -3 S - LY T NIeTRIF - WhST  MREY @ T=N
's9 ‘oS82 st *‘1s -1 "1t t2* te* nng*t N91° AL onst N*SfE [1=N
‘59 ‘o052 s't ‘on *ie *GIt c2* G?* ao2"t ne6E*99n 956t n*Igs 0l=N
i 4] i1t %l § 1§ v i A e I~ LK e S 111 A4 | 2N 1 SR o £-5 SN 1 O AR
‘59 ‘o%e (3 | *ne *9¢g 2t (Y. 62" nontt (A ¥ 1 1] gast n*gas ghaN
*c9 *062 g1 ‘6l *ag ‘1t 1" 15* noGg* 1t 06h*CaN nost n°sig 10=N
'Sy ol 10 S 7 g -1 A € § S A § A 111 - SRR 1} - L | JNNER (L4 SENN A -8 & - L T R
*c9 *0%2 G* "6l ‘gR 21 Te* 15" noG* 1 SRR N9 9151 o°11tg GheN
*s9 ‘oS Rl | Y "6 ‘ot he' H2* now"y no&K"6HSH 216t n"/ns nh=N

af

L I



= 54

L4

i

21 a2 2192 Y9 NIVIE=IM HYWNIA0ONW EMH
TS O T t@vae " T T TR T TRV WOVIE CHO=TR BV W
19°6L 1961 ANQ **0A AR PN IN3IIHI 2Nd
00" 0o* ANO ‘°70A AR 0 INIIHId 03d
o I f - T ITY07 AW TVYOR AW 20 INFINId . e0d
an* no* ANO "T0A A8 200 INIINId 203d
166° 1133 SYD AMO NOT13VH4 I70W aW3
LM RET FRT A LA IENTS TR TN IINTd LLL
SENOTLIANOD OHYONVLIS LY
WIS e F 1 3 HUJVYR §31VW 30 JWITTOA INK
*IWNIIN YIS ANV SHIINTJIW]
o - T e —gvge NI O3[JITWMI O0EW WINT WK
wSNOTLIONDD OHYONYLE &V
WIS TI0"E I8 IS UNT  “OITIRVE SvI ABU JU INMIOK TTCWA
3 e°f2 4 0°S¢ dW3l HILIW SY9 ITYHIAY Wi mu
SNOTLIONDD H313W 1LV <
WeNJ BEN°S 14=n2 efg° L0 03V4ANYE SYI ANG 30 IWNNTOA WA _
40M0
__O2HeWW 1°9 02u=Nl b2* INNSSINA IITATHO IIVMIAY Nd
i8* 18* INITIII 44302 3ANL 10114 4l
WW T"F L OR{4 HITIRYIT FTIIOW INT TaNVE L]
. L L. 200°1 HMOLI¥4 NOTLVHATIVI #3L3M A
101 101 SINIOG ANTIAWYS |IN dN
L 13 LAt 139 *NIW "IYIT J0 INTI 13N TI
Heol enot HESINT J=3NT L 41
- 13 1 12 TAVIR=3RTT HI
5@/80/h0 19/80/00 muumnummm
€LINA JINLIAW SL1INN HETT19N3
I# 118 2=diy 1831

NAIVNADZLITd NYQ

AANVITHVIL TRAT

AN “L13TTANILYM #3316 HIIL Y

TEINTNY OV IRVN =RV 1d

NOTLYINGYL S1INEIN % viv( 07314 ILYINITLHYAH

e SN B N EE EE NN IS B B B S B BN WS AN B EE e

~ o e A e -

¥




-

(41
" [
[ (41
[}
o o
o e or
"

1
11
1] ”
1]
“ "
i b
[1]
_S "
(] or
[14
" a«
" I
Qﬂ.
[{] it
1] "
13
" ! *OHNI 26°62 *J 930 99 = «
(L] 13
_ JIVE NUTSSIWN T o *
ke HH/9  §n° HH/91 nhet *aNND 2TNVIHONT UMd o«
8 I u
_ WISU79W 9I&~ v 3IS079% wono™ “ONUT JTEVIRONT 87 .
_a '3
w S vd3 “9W st
| Y Ty ORI I TNYTHUNT “NR "
" W
. JI¥YN NOTISSINI Fé)
HH79Y 9961 RATHT PCI ST THYd JTAVEII I3 Wd 1

[14
. ot
a WI%0/9W R99°181 * 4350749 pol0* *iHvYd ATAVHILITA { b ] of
[ {]
_2 S ¥d3 *9NM n
e 2°9SS 2°ess *18vd 3¥9vHILITS NH "
: [1]
6101 6*iInt ATLININOST (INIINIA oel "
11
HWIV YRORUIH 2 s )] L1 T L JIVA T VIVIT Y9NV Ty 1
81 1]
0 HWIS *q29efcn H40¢ “n2968nSt wANO *31VM MOY4 WIVIS Q1560 ]
[]
i W=D (62°1 NI=0g “01ETl YIuy NIvie sy ]
{
¢ TR AW Cad A gAd L A TITIOT I SYT WOV (S 9"y SN &
1 1
. 23 “in 4 ‘1t dh3Il NI¥YLIS 3INYMIAY -7} r
1
t OH=WW 19*19} NHaNI P2°'0% *SAY '§3IMd NIVIS 8d H
1

! T T T ST T APHA RN T 2R TAGE T NZU=NT JITIVIS Isd
OHeWW T6*TLL IH=NT &HL*OF INNSSINA FENLINNNYA ad




i

-
¢ - T mm o mmmemen e o TTRUTRE T UTTUIONIZEWNT T Y R YRT 4
"
o {001/0MA) & *Q1 + {(NOI/NMA) = *T1) ¥ GW = SWH
-8 SY9 ¥IVLIE 40 I1MSTIM NYINITIOW
i - — . -
-0
" 19°62 = ON1/82 » (0° +L°61)) & (NO1/26+5°02) + (001/bben0* ) = QW
& R2° ¥ (D)4 + 2Nd) & (25° » 20d) + (wn® » 202d) = aW
L I .
TRV YIVIY BT T IRITIM AV TTITION TOVAIAY
A}
41
" *001
“ I66°* ! ecssemsssmcacsascscscwcaans 2 QN4
[ = ThoTl
- o
o 001 / (OMB = *001) = QW4
) SY9 MIVIS ANQ 340 NOTLIVYNY 3J1OW
1]
[=,)
“ WL
x L6°  + 615°901 P
"
o
I )
“ §¥8 ¥IViE NI INNLSION INIINId
I
S — e e —m —_—

1J8 I87 El £ v InInhnT = MK

JTA » (0LieD" = DA

]

ENOTLITANGD ONYONVLE LY NOAYA HILYM 40 3IMNTI0A

L1

(*09% + St )

(9°F1 7 6E2° 4 65°NE ) » Gn0°1 » 68£°101 LIFE LAY

T T TR R RIY 7 TEYT WS F AAY ¥ XY R Y WO T OMISWRTT

SNOTLIAMOD AXHYANYIS LY (A37dWYS SY9 LN0 40 INNT0A

LI L )

T ' - T Y T11S

2=dA1V *ON 1§31 SNOTLYINDIYD ILVINITIHYL FV4dWYX3

 E N S EN B O N R BN B B B BN BN R BN W m e




i

"

st

11

H

th L

il

‘SN TN B EE N BN SN B BN O B I T EE T TS E O O

i

"

113

CoTTTm T . - T T ) T T T T T - (41

(1

4]

11

: 0
| o
: - T e TmTTTERYE T T = TUAYEGR « FRYEYY /O Tnl2R6864T ¥ 6107 = MWd "
[i)

‘ (9°gGh » E0°GT)} /7 AL18SO ¥ 80 = HWd "

. i

W _ S ANHLIIW ¥dR == HH/SRT ILYINIT LNV "
: i 1
, tr
1"

4350749 &L0° = 61GTRNT / Ep°"Sl = 2°86S v« [00°0 = §2 o

.14

MLEWA / E0'ST % NW = 100°0 =2 ) n

221 s P21* s 22%0F » PR°6S LI 1,11 I
LNIINId HOIﬂOﬁ -] I.l...llI.Illl'll.l.l.l.l.'ll,'lllllll”Ilillllll'll.'lll.llllllllll'llll.lIGIllll'..."'ll'lilllll. z 081 "
S LITM I VACCH A 243 - KT I A AR KL LT M £7 11 40 U3 B K v ¥ + ¥ ot
o
(NGO NOYSASEAR LAY 7 {CC NINeWIY/C (9 ET/HAI4+BAIBARKHA)IS(IIA¥699200°0) ) s (("090+E1)»RS°SNE) = O 4]
i
_ ITLININOST INFINIM "
113
124
14
_ (on9m & *L11 ) u
AIJS "HF7HEAPG] ¥ ccaccsisscmcaweea |
((ont/ef° ) = 1) » 22°0¢ v °"ROE21691 v (pOt 3
- T ("ngR & ©1Y
1l
SMOTLIANOI OMYONYIS §v MOYJ JINIIWNTIOA SV NIVEE ]
1)
Ll
£l
i TV WIS e TRIT S FRT7009% “UTETT ¥ 2R 65 = 5A 3l
1]
pet/0n9¢ = §¥ v SA = SH o

SNNTLIANND ¥IVIS LV MOTJ IINLIWNTIOA SvE NIVLS

§dd 2R’ e = 107 »  (22°0€ » 2L°02 VINAR) 7 AG1°01G62 v 8% » &0°GR £ GA

- m e e oeom~eom

(SINd ¥ (Sd ® SMW)INDS) 7 4730 & 43 » 60°S8 = BA

TT Tt s T . T TTTTUTTASRE T RTY W O WAYTINRAT IWT IV TANE £ A4T13N

SNOTLTAONDD YIVLS LY ALIDZ0TIIA S¥YH NIVLS

-




= §

o

]
13

141

{4
i

it

(1]
H
st

1l

«f

13 M- B L o B 7 S ¥ AR ] & R A+ AR 1) S SR CTZ 288 T HREY nnge AN=9
‘gh 062 o°t 0L T oray ‘¢nt net nP* not=1 13 A1 144 ongl n*2¢2 0=
*0S ‘ose [ | ‘0l ‘94 "GO0t we* pe* ant*1 ne&*ing 25s1 n*n2? 9fn=f
o 1 087 [\ R | "3l 4] bl -0/} (A LA ¢ L AR T T R A L 1 - L Y- 4 S b 2 & L T A
*0s ‘062 o't ‘oL 71 ‘901 12* 12* 0001 CEA"EnS 1€ 6°q02 theg
*0s LY 0"t ‘0L "6l 11t 12° L - L T % n16°Ins 8ngl n*np2 £0=5
ves WO L -2 L o |V AR - -1} SR A -} Nag™ AN 31 oy [ et Y| =%
¢2s ‘092 0’1 ‘oL *Gt 11t 12° te" LT nie*iss 2621 oo nat 1n=8
*0s ‘092 01 ‘oL iy ‘52t e Is" 0noGg° 1 Lrn*GEC c2et n°941 22N
/11 L -2 bk D3 D Y 3 B AL} R L e 1 1] 2 S < 1~k 2 SN A £ SO A ) 4 TZ=N
114 ‘092 01 *69 'y 511 92" 92° no2"1 SbL 085S 6021 00691 02=N
*o0s ‘592 0t *69 il 51t T4 §°° notTeY N99* {2 1021 826t &1=N
*DS *vs9Z 0t "B9 il i1 5 S T - - L1/l | CIv a2y 1 L0 L D ! =N
*o0s *592 0°t *69 ‘i ‘a1l Q2" 92" noa* 1 Sht1*n2s Sril n*ag 11=N
14 *092 o't ‘59 1L *ntl ne* na* Aot CER*T2S LET1 n°Ret 9leN
11 il L I 4 [ Dl ¢ b b g1 MR wer e L1/ Sl GEERN 1 A A ] 3] L T4 %) Liat -4 S "L £ B—
*0% ‘o052 0} "9 *9y ‘101 r2* na° 0ot onb"LIG 1211 0211 pi=N
08 *o052 01 L9 Y 211 se* g2 notL*t norZ°§1g £111 0°not £1=N
/14 ;1B Rl S -1 B ¥ | Ty LA - A 1 Ak SRR 11 B S 2 - I 10 B SR L] Z1=N
*2s *o62 0o*1 ‘n9 *SL A 9z2° 92° no2*1 00R*n1g S0l n*ag 11=N
1 ‘062 o°1 *n9 ‘gL "1t 9z* 92° no2*1 Seh*80S 6not 0"0% 0l=N
75 ot 114 [ 2 § i 1) o 44 12 4 Ll L 111 20 QRN (1 1-Ad 114 14711 ¢ w2 =N ]
2% *ose ot *29 -7t ‘ro1 0g* [} 2 one"t 014°ENS L5017 n*e9 e0=N
*0S ‘062 0°1 ‘19 ‘1L "ot ns* of* non*1 S05* 105 s201 0*9g L0=N —
114 ol 1114 [ 1 SRR £ MR ¥ S *hBY % | 4 7 (1-4ull SRR T S Y 3NN -4 B G -] gi=N nuil
‘gn *082 0"t *09 ‘69 ‘o0t e’ £5° noget N65°96h £101 0Nt gnaN o
*0S ‘05?2 0°1 ‘ne 1 *int ce* ce* noety (LT A 1Y) sont n*2g pO=N
vgh hd 144 ™ e *»5  ve0T  4Z* L T o1 LY et €3 RN 4 1 YR Mt T { =N A
‘05 LY o't “9s *s9 *201 ne* pe* not*t CER'HAN bbb n*ot 2n=N
0% *§82 01 ‘0s *19 *am s1° (S & ngg* GL1%96n 1n6 0@ 10=N
- IT7 CHF 141 ] [TNY
LD L L L L X 3 1 T X P 3 Y T L X L 3 L L Ly Ly Y N B R T T T T T T I T T MY T M MM T "M T T M T T M T T T T ™ ™™ '™ Y T™S'™™™'™™ ™S
ITIMYy T WY TYnI3Y  O3nTS 30
casssssassans ccemerarccsene=a (%2012
(4°930) (3°930) (9H°NT) (4*93m {4*930) (N2H"NI) (O2H*NT)  (*14°ND) BH=D2) (*NIW) ‘ON
dn3l dRIL Y08 WONIVA ™ dW3Il T T dRIAT T T WTINANAITOTTT T I ONTUVIN . IRTT T IRTT TR
HIANTdWl 3VdNYE dWind  N3ILIN €YY ANQ MIVLIS  FHASSING ADT4INO  ALIDNTIIA  NILIW S¥Y9 NINID INdwvS  ICHIAVNL
FIIMNIW 0¥ XWIXT VIVO UanTIg v Ovay
nt221 HOL3¥4 ¥ gnn*t NOiIvd *€IY) H3{3IW
OH*NT N°G P W4d F00* I9viYI
1 1-14 ONTITIIS YO/ AIIvVIN — BYT T *WEIA]
*os2 INI113S ¥ILVIH IAnHd ta* *4430) 380t Loktd
0n* 6N a2t (NI)"WIQ 3J0ISNT ¥IVviS
ST TIITOOVIN FIATIW Zeenynw (STNIORTIN &31TH
£94 NIBWNN X0B M¥313W 0§ *P= (02H°NI)*SSINd IT1V1E
HIAWAN X08 ITVdWYSE Lo*ng (9H"NI) "S5AWd " Nva
LA | IANLSTOW NTIWNSEY —— - —- -~ - qg T IO ANIT INITVHY
221° “0°1 :10t=2 3IVZ20N 0IYHIADZLT4 NYO MNLYHI40
8§83 IN1VLIS 1DO4 21 AdAL T HIINIT AG0Hd ALY INIT NV Jdii AVEWYS
Fedly HIEWNN NNMH 12 3118 NOTLYIOY INITAWYE
18/66/00 lvn AN P13TTAM3LYM #3318 WYL WY INYd
Yivg 01314

BT I P




i

]

(4]

it

it

i

]

9

11
A8 3
[}
- e s peme e ame— b
- o "
14}
"
b1)
"
1)
r
1]
o
[13
) L]
il
"o
111
L4
144
L tr
i
oo
o o
! L [
o 1 2 it 4T of & S 7 3 M L1 S T A —TvEIRV—",
TR RN Y n"2se £Ivi0} s
- . 114
v 11 S "l § —~¥Y g 7 It 1 £ 11 | TUG PV L127! Lari] 2e=% "
*gn *052 81 ‘q9 ‘Sl *mot gz a7 nog*t SR1°24S 2551 0*nng 12=% £
‘an ‘oge s°1 ‘Q9 *ni ‘a0t 155 15" oGh*1 nia*sis 2251 otote 02=% o
b L) oL T L a9 I —~I07 3 1 32 L1\ GEmm L 4 S 3 SUANNE (R[4 3 ET=C w
‘on *0s2 L | *69 *G! ‘a0l £ g£e* 00s°1 Siswis 061 n*o02¢ =8 o
‘9 *9s2 g1 69 ‘Gt ‘20t £t £e° hoc* 1 n2e 2its 0061 nt21g ti=% ol
MA i NSRS ) - A "0l S 1" A Y S L) % T 30 nogTt  ASNThIS Zent TrEIY 9T=% n
*9n *952 &°t ‘69 *Git ‘o0l FE* £F" LT | €A6°* 196 nehy n*aa? Gl=§ a
1 toG2 s ‘69 ‘st 0ot 1£* 1£* non*y AR1*895 L1712 n*age n1=8 "
i ] 114 L Rl ¢ 59 1Y A L LA we L4 L1kl § eI Z9% L 74 QI et L - AUSman ) £ S PT
‘on LY 01 ‘89 LY ‘5ot n2* we* oottt G6§ NI 02k n*zie 21=%8 "
1] *o52 0°y ‘69 Y] ‘101 22 2" agn°g 057" Q%K 21et n°u92 Tl=8 -
i *1 M 1T LS ni *gr LA R A -t B LTI Cre UGy FOHT L L Y4 oT=% u
-1 *os62 ot ‘oL 9y 20t e2* zce* non*t 22" hGG 9GE 1 n*an2 6h=8 "
-
T T I L Ll rrrrr 1. 1. J '.-'--'.'.-.'..-""-l-"--'-’.".'...".."-"--'..'I'-“l..ﬂ'--"--' 4
13ne LIWI YNy gamNiIsaa '
cssassscssansa msssusssecssssss (XaN72 '
("IN T39O (SHRDY— (3*930Y T “CITTINY T TR I.!Iﬂﬂuﬂ.oz.ﬂqjojﬂaﬁlﬂfaﬁallltqa[n[.
"L EF dn3l Xng  HWNNJYA ELETY dwil AYTLNINISATO avau aMLAYIY INIL ELE INTOd '
HIINTdm] A7dWYE dWnd HIALIN Y9 ANO NIVIE IWNSSAMg FITAINO ALTIDTIIA HILIW SV¥VI NINTIY  IN4WVE FSHIAVYMNL '
3
SINMIW NR AMIAT VIVA ANOI3IY T OQV3N :
i
t=4TV Y I 1< 1+ 111 B4 - S et § e § . LR @ At LB B8 ST DL A
18/60/00 3ivn AN fLITTAMILYM 473318 HIIL v [NV YA

3




i
“

B 1

il
-l
il

L]

4

89°a2 992 C¥9 NIVIS=1M NVINIIIOW SMH
TTrTT T e : 1ecgZ” T TTTTTTT T O UYAYRPT T T VT WIVIS LHUO=TW AV INJT IR TTH
19" 61 19%61 AMG #*0A AR 2N IN3IDINId . ZNd
no* nae . AMO 4*710A AR 0D INIINI 0dd
TTTTTTT T T RN T T T Ry YNy T KA TR LW P INANTd 20d
00 no* AHO °90A AH 203 INIIHY 2034
Len" Lae* EY9 ANO NOLIDvH4 I70W and
- L7 LT -l | AR TR AW o L1 E
sENOIJIONOD ONYANYLS LY
WI% 9rn” I TIet J04dVK SILVR JIT IWIT IO L]
S 39 YITTIE ONY SHIAINTAWI
Ly ()l B NT LI VINT 020 IWINT 37K
#SNOTLIANOD OMYONYLS LY
WIE HEU~? IIF BI0TUNYT  UFTdHVE BV LHU I WM INA UTSHR
3 gtr2 4 we0d dWIL ¥ILIW SY9 FJAVNIAY WL .
SNOTLIONGD MILIW 4V nuw
Wend B0A°?2 14«N3 8L1°%66 0314NYS SY9 ANO 40 INNTINA WA
40M0 g
02H=WW  §°9 N2H=NT 12° IAHNESING FITATHO IFYNIAY Wd _
18 18° IN3IIT1 44300 3601 0114 d2
WH TF NT 221" “HITIWVIU JTZZON SNTTaNVE NU
L L L eno°t HOIDYd NDLLVYMATIVI H3LIN A
h fh SINIQd INIVAWYS 1IN dN
25y [ 13 3 "NIN "I537 30 IWIT 13N IT
nnGl onst HSINT 4=3nT1 ETY
et TEe 1 31 TRVIT=IRTI Wl
19/60/00 16/60/00 w.-m-ﬂmm-
SLIND JINMLAW S1TNA HETTINT
s 3118 g-div 1831
AIYYIITLT S NYQ AN PL3TITANILYV 413318 HOIZL Y
- T o e T T THINYITHVIL FRILT T T T RRINANY TINY IRVH <INV IS

{ )
Il NN B & N BN B S BN BN B O BE B B BN B EE s

NOTLYINAYL SITNSAH ¢ VIVO 47314 3IvINITLINYA




. - . LY Lo T T -
m N BN B BN BN B A B A B B T A B I O EE OGS e

2/

13
[
. - I " i
(4]
i
"
11
\ "
1]
ir
1"
or
L1
ll 1
— {E
B o”®t
if
"
' ‘ 111
*OHNT 26°62 *4 930 99 t
S
JIVE NUTSSTIRT Tp e
HyH/9Y  a9° HH/AT 960" 1 *ONNIY JINVOMNONT Hnd P 3
[ 14
RISO79W 295~ 1 Y4ISU78Y qunaT "TNTY JINVIEONT BJ i
L[
S vd3 *Sw 5t
- dd ] TN JTRVIRONT LN "
114
JL¥N NOTSSINWI u
H79Y YITEYC HA7HT SIS WS *TOVd JTRYEIAITTT SHd 1
. o
WISA/9W Sah°£24 %4380/749 teg2* *iNvYd I1AVYHILITS 3] sl
T T T [ 1]
S vYd3d "9 i
nrEont [ AL 4421 *1HYd 3TAYNILL S NM )
£t
0n*?nt 0201 JILINTYWOST IMAINIL 0s1 "
[ 4]
HWIY TThyHhD HATY A LTHLFA TIVH W4 TIVIS TV sU T
n
HWIS "966LGH H4i38 *9lgfitat sAHO *31VYM NMOT4 WIVIS 01580 "
[ ]
W=Dt [62°} N]=0C *OTETT YINY NIVILS -3 ] »
[
Tt T T W TR T CAT e ey TITIOTIR SV WIVIS TTAY A ’
s
J *en 4 *int dW3IL NIVLS FYNSAY 81 '
) 3
AH=WW 8h°*6GL IH=N] NbH*62 “SAY ‘R3INd WIViE td 3
]
T ohvTtm e o T e N7HA=WW PH*HG= NZUSNT "AE*2= 7T T TTTTRYW ONIVIS AT SIAL JTIVIS TS d
OHeWHW BL"F91 aQHaNT [D"0F FAHRNSSINA IIMIWNMHYY Aad

|-




- §t

1

[

1]

114

i

[

TEyTe [0AT/82°T Vv "RT 4

‘1) % (W = SMW

(ontsomM8) & *gt1 + ((nol/omMA)

SY9 NIYLS 40 IH913IM HYINIITOW

Il—nonm = 001/82 ¢ (0 +1%°61)) + (00T/2¢%€°02) ¢ (ON1/hhs00° ) = OW
- Q92" % (03d + 2Nd) + (25° = 20d) + (vbp* » 2024) = QW
T VY WIVIS LA 37 [HITIF RY NI TNE J9VEIRYy
*oot
NQ'I g ssssssassswrsessscscacssss B ::l
o 70 S L] )
° *001 /7 (OMA = *001) = OWd
£YS ¥IVLE ANO 4An NOIL1DVYN4 30W un
o
1
=Y
L2t + bio0*aol .
INIJINId &2 X TeemeEsAsseceseesssessssheas ¥ TJRY
FX A + "not

SY9 MIVLIS NI 3INNLSTOM INAINIM

L 4 ¥ NIy = JWA

I7A v LDinD* = IMA

SNOTLIONOD OHYONYLIE LY NOAYA NILVYM 40 INNI0A

TINW SINTONT ¥ eeemsecccscccccesssdmsscranwseis

(“H9p + 01

v (0911

(9°FT1 7 992° + (INO°0E ) » 900°T & BLTI%HG

9% ¥ WY 7 T09 ST 7 WA ¥ WA ¥ kK ¥ W ¥ A TIT ¥ UISHK

ENNTLTONOD AHYONYIS LY 03TdWYS SV ANQ 40 IWNTI0A

TR L )

LLBE S b

E=dl¥ *0OMN 1S3t SNOTLYINITIYD ALVINITINVD AWV XTI




— 8

&

= It

"

"

—

TG ROS T TR TOYEER v e Yy 7 *UIRtITSl ¥ 670" HH A

(9°¢SHh = £h°S1} / (L8SD » §7 NHd

S ONHLI3IW ¥Yd3 == HH/BAT JLVINDTLINVA

! : 4380/49 we2* = bLO°NOT / En*&1 » ntgant ¥ 100°0 = €D

GLEWA / £D°St % NW 3 1000 = §)

221° » 221" » Nb*62 v 62%29 s *2G¢

INFINId 00°20] B meccacccncmssncccnccsse s cE s rcCE SR L st SE AR S C S S S St A r S A A Rt e cAS A At s s At snnuswae B NE]

(T 0aRe™ 0L J7TTa P 17992 " " J31o*aL TGh0 ISHIT"6E Y4 ("IZ  SRUUZAADTTR (I RO~ INT JeRG GO0 T

(NQeNQeRAeBABLLY 7 ((*N9nemL) / ((9°ST/NA)+RAIMASHAY 4 (D TAWKI92NN"0) ) s { (*09bsB1)wac*CNE) = OS]

AR26

JTLININNET i1NIINIL

“int

(°nN9k »

‘PovOO9LY

((ON1/82°YT } = "1) » N6 62

H4

LI L AR

10 & 51T 7 11

SNOTITANOD OHYONYLIS LY MO JIN1IIWNTIOA SY9 WIVLS

f,

5l

=

BTy "WRNS I T = FRi700n9Y "TTR i1 T 5Z7°29 bl

*e1/n09f = S ¥ SA = €0

SNATLIANND ¥I¥EE IV MOTS ITHIIWNTIOA €99 WIVLE

o ——

§d4 G2°29 £ ‘wp ¥ (N6°62 » R9°G2 )1INNC) / pF2°ASI1 ¥ 19" v 60°GH = §A
(S1Nd » (84 » SUH)INOS) / 4130 % 4D » 68°69 = §A
OIS T e e e e S T TTTTNOE T 3TE1TE HATTHNS IHT 3N CWNS T 4T

SNNTLTANND MIVYLS V¥V ALIDOI3A €¥a NIVIS

B S




[}

$t "
£

“ o {1 LY - - L Y- ALY Y AL £ S U | -1 0 NOETU OARRTREY T 2RRT ntRy o gn=R
i *2s ‘0tz S°9 ‘€9 ¥ *ent nS* 1 ns*t nog*t ngn°se? nEnt n*g22 G0=N s
“ ‘0% ‘0L 0*9 ‘29 2L *q91 As°1 mn 1 nog*s Sih*le? 92n1 n* 1?7 nh=N 2
en Yold [ 3 59 11 121 TR [ | nnE~y L ¥ -tk AR [ 0l Y ) th=-N '

n “9h ‘012 [543 *09 *q9 *191 16® »o nne* non* 12 01nl 0n*102 20N o5
o ‘on *012 Sy *09 * 19 *fot 01ttt 01t L] 7% anp*212 2nnt n*Eat 10~N o
Yan 0r2 &% 1) I V'S LT 4 - "

o 1) ‘oL [ ) *09 ¥ ‘ant RI"L gl non*1 CHG* 0P Inst n*ngt 1heN o
" 1) ‘oLz Sy *65 *ni *not 1t ttet nhe* GY5°2n? £FET n*art 228 "
o - JE ¥ }4 -4l ] 19 Al T EnY [3 0§ §5T°T  »o0~T  SIIYIeY  GeEr n gy TZ=% @

# i 1) *qL2 S*p ‘es ‘0t "ot 621 621 aot1* nz2e* 261 Li1g1 009l 02=¢ "
P ‘on *512 o' -1 *h9 *fot et FR G non*1 nEL® e 60ft 0°2¢5t 61=8 e
5% *0lZ ~O0'F  "mg *h9 *IOT T RIT . RTT . ngmtyT . GQewrawtr . Iy v oeemiT 9t=% o

& ‘9 *ni12 0'v *gs ‘69 “not CIR ar*t nes* cER° Lt £t n*agi L1=8 "
I ‘90 ‘ote L 3 ] °‘es 69 “ent (4R | (L Rl | 002t qQeiL*2iL snel n*qzt 97~8 o
3 ) bt 4 /AN N ‘ | SN . [N Y | GEN 4 A S L Aokl RN i [ r- Ak SRR T ) Rt & A ] I Y4 ¢ Lot 74 L} k' "

1 1 ‘022 o't *8s *89 *ie L1 R 9n*1 no2* SN 191 6221 n*211 y1=¢ '
" ‘o ‘ole 0°v *Qs *A9 *ht 1£°1 1€t not*t nSz*9gy 1221 n*pot £1=¢ “«
&% "Gl U&F @S T *s9 T Cgnr  ne*T . v v notTdl NEgTIGY R4 T 96 21=5 o

[ ‘on *oh2 0*y "L 69 *agt et TRt LLFAR nsh*9nt snet 0°e9 11=¢ "
" ‘on *one 0w *Ls *R9 *net 89" 1 69°1 non*1 St 0Nl 951 o*ne 01=8 o
i 1] *oue Ty I8 bl : L A (1) SR 2 A S ¥ Auf SEN 1Y Jal | LAY AR (148 | 4 SEEEEY 1 L A P

[ *on ‘one 0y ¥ 1) *i9 ‘e et 9n"t 0651 GEp*621 inlt 0°69 80-8 I
® *ue o 0°v '8 *L9 *9g I pLcl nse* 1 coe g2l EEVL ne9g 10=-¢ Ju
17 o2 0% 1S 19— "1b Te*T LA L1 1-Sef GENRRANE ¥ 4 20 5 SENNRRERINNS -2 & GURENE ./ e -] MEEENNENEL I/ T S o of

“« ‘e ‘008 0’y i X ‘99 ‘a0t cg* sR°1 LI | nes*111 FARE! n*nb SNhe=S J. ")
a s 1 ‘012 0*v *1s *69 ‘cnt Lity FARD | nos*1 nan*gol 601t nhﬂﬁtllllﬁﬂhﬂllllhml ¥
o i 200 *oIe &Y - I§ &% IR w1 uwr noe v L4 ef 1) LLARS - )

bl ot 1) *g12 [ 341 b £ *ss *9¢s 961 9¢° 1 nog* 1t ni9*ce £SNT 09y Z0N=% o
« *2v *g12 0°s *is *b5 96 LT | [ 22 ] noz*1 co2*fme Sent 0°e 10=-8 st
ra £ 2L T4 LU m TTWI "

[ it
‘ LTI T Y Y P YR YT P YT PR YRR Y B R oL E KRB Y 3K NE 3 F ¥ X X ¥ 3 FyX X X EERT¥TYENYYXYNXNERLYYXENZEYEX¥YEY XY I EXX X3 3 §FYE XY ¥ Py Y K3 ¥EFYE 3 ¥ 3 yx 2 ¥rEX & 8 X L E¥ 5 ¥ L ¥ §F ¥ I J Hm
T3TIMY " ITIWI  WnIJvy g3Igrs3o 1]

i Y T T T T T Yy - e - - H!UAJJU a2
o (4°930) (4°930) (9H°NT) (4°930) au.wuo. (D2H"N]) (02H*NT) (*14*n) HH=02) (*NIW) *ON sl
dWIl dRIL XINg WNNJVA AWI]l T TdWIT T T WTIRININIIT T O¥IH T NIV IN o JRTT AW IT ™™g "

© MIANT 4W] ERELLES dWhNd NHILAW SY9 ANQ WI¥VIE JHNSSIHd IJIAIND  ALIJOIIA  HI|3IwW Sv9 ¥INTII  I4WYE  ISHIAVHL «
(14 L]
TITTINIW 0w ANIXT YIVO UBU)am ¥ Ovaw s

u 0*L99 ¥0LIVY N ooy HOLIYS *ATIYD NILIAW "
o 9H*NT 0°T1T ® W4D #n0* 39vivI ‘
052 ONTITI® YOOH B31VIH 32 ] TN WHIAT 2

t *062 ONILiIS HIALYIM FIANYA e *44303 39nL 10LId 0
" 00" 00°n21 (NE)"WIQ JOISNT NIVLE "
L 7 Bl | 337U OVIN HIIIW (13 -4l 89 FLL UL FIwm] ] .

n 284 HIAWNN X0A NI 3IW 09" 2= (DZHNT)*SEINGg DTLVILS '
. HIAWAN XNE8 IVdWYS . 0g ng (TH*NT)*RSIud“NYA ‘
Lt INALISION TIWNsEY - oo e S AIIUYAWNIT INITRAY ’

1 aat’® “0*1 tiltl=g 3VZ70N OTYNI2LT4 NYO HOLYHIHD 5
s SRIINIVLIE 1004 21 3dAl ¥ HI9M3T 38NH4 ALVINDITINYd IdAL IVNdwvS '
€

' T=d42¥ HIBWNN NNH 28 718 NOTi¥I0T INITIWYS t
. 19/740/00 3iva AN LATIANILYN 73318 HIAL WY INY 4 !

¥iva 03T+

1 _ _ _ _ :
llllllnlll"llmlilll




1

1]

"

1L

Ty

o

o

n

i

]

Y "y _ ; h

1%
A1
— P R et e  omm—— = s
[
111
14
11
(1]
I e [
"
ty
"
11
(1]
4]
i3
1]
or
13
"
11
L3
it
*as °592 a'9 *59 Yy *qqt anct LA EE A ELY) »
R i 5. A WYY s IvIOT tr
! 13
i 1 *g62 &°8 .Yt ‘Lo ‘651 w21 A2t no2°1t nin°ing egt n*9et T1=N i
B 24 Ml LT 4 'y *81 19 191 wer T 'l | e~y ST OnY 7t moey TT=- W o
*96 052 c*e *si ‘we *gal pe*i g2*1 no2*1 G09°tn¢ 6tit n* Lt 11=N 9_. "
*9g *gLe 14 ‘ne ‘s *q1 P | 21 nn2*t nEn°9f e 1Lt N'69¢ T1=N o u
i 1 174 [+ Dl Y *5L d ) iR 1 r4 ! 4 2 ! 1313l ot o2 2 5% -ty =N a
*95 *092 0°%s 8L Y ‘Gt nG*1 {19l ¢ anntt neS*S2% S691 L 111 {2=N "
*9¢ ‘o052 [ Y ‘et *ew a1t at*t q9r° nog*t 0Ze*sls L9l 0°Cr§ 02«N 5t
— 9% M L1 U hd ') SR - S Y MR "7 57 et LCAM Y] 5Y It TTYY L "
‘95 052 c's ‘L Y *anl a8 1 an°t nog*t G086" 0% 1§91 n°e2t elaN -
‘95 *06e g*e *9 1 *‘grl neL*t LI nog* 1 nte*Ing §291 N2t Li=N u
A |3 —>gee &9 Y gy "miT_ 9L} — 9T 1110 E— 1) 1 Y L3 % 2 S 2 1 SERREEE ) 1. RRAEEREEEN T
*g56 *NGe s°e vy ‘09 *qotl gLt 91°t nang* Y OLh*HRP L091 n*gcof Sl=N o
‘96 *oGe s'e ‘gL c2¢ ‘sot &Ly gLt noc*t cihtEae 6661 n" b2 hlaN .
s 9% G 9§ ik ¥ 4 ~*ng— " ROT L3 il § 10 il 4 nosT Y L1V ¥ 1943 L 3 2 TT=N »”
-1 “ps2 0*s ‘£ ‘0@ “ntl wa* g po-1 aon"t neG"1L2 £nGt n"182 21=N i
‘9g ‘062 0L ‘ot “he ‘g1t a1 6"t nn2*t Rin* 192 post n'gle 2l=N "
k4. —egee 0T WL &Y M 28 YT 11200 1 moeT L A T TosT = 5t
*99 *0Se 0°i "0 ‘L% *»11 [SSa ) 'S Sl | 0g2*t n29° 092 vist 0°q92 0l=% "
*9s *96e S | *b9 29 *ant rcet 1} T Rl ¢ gi1°6s2 06t n* 152 60=N o
i 14 314 (1 Dl 4 ~19 .t HeT 1Y S 5T LTIl ¢ L ANl ) T gohHT 2 3 TR L o
‘s ‘092 S'9 ‘59 ‘ne st an*1 on*1 noz2"t Nz hn? osel n*tn2 Lh=N G
'....'ll.l..l.'l - ll.'l.-l.-l‘--..I.l.."l-l.-""l-l'.lflll-ll.l"l-.l..-ll"-...‘ ”_
1371n0 LIW] Avn)nY 0INTISIN '
[T T LT X 2 PR Y T LY L T T L A‘UQJU 1
ﬂjﬂ%.‘aedﬂa«laflﬂm%Adﬂﬂlﬁall%: [l I A 11 3 4 11> o B G v
danil dW3l X08 WKWRNIYA dWil dW3l AYTINANI 4410 ny3p GQNIOY AN ELINY INTL ININd %
HIINTdK] INdHYE dWnNd H3ILIW SYI AKO NIYLS RWNSSING IDTA4TINO ALTONT3IA H313W SY9 WINTT  I1dWYS  ASHIAVHIL '
t
SILNNTW N°9  ANIAT ¥YIVD ONNJ23Y % Ov3N 4
[}

T=d2V ——gYERAN"HAW ~ ~ - ©C T T - - TEIATIN NOTTVIN T TN TAWYS

187L0/00 30 AN LITIAMI{wM *733US HIAL Y INY A

s




-4

#
i}
%

14

ir
1]

[

Leta2 LLoe? SY9 ¥IVLIG=IM NYINIIIDW SMN H
= BUL M T A— FUTH?

05° 6 NS 6L AMO 1IDA AR PN AINIDINI 2Nd “
nn* no* AHG ‘°T0A A9 NI INIINIL 02d h“
T T URvRe?TT T TTTTTTTTTURYY G AN TUIOA L 20 INTIRId e0d ”
02° ne* ANO ¢*0A AR 200 IN3INI 203d -
£66° £66° SYS ANO NNTLIYHY ITNW awd "

To :
»ENOTLIIANDD OHYANVLS 1Y -
WJT ngn” IJ% BII™Y FUAVE §IIVN 30 IR IOK TNK o
*%4739 ¥IIVIE ONY SHIGNTdWI H
TTTTTWIR Wiy T GITIITIMT 02W WINT FW «
*SNOILIONOD ONVONYLS LY "
W% T99*1 uuﬂ%ﬂg%:

7 212 4 2°0t dwll HILIW SYO ISVHIAY LT

SNOTLITONOD MIL3W 4V <
W] RAN ¢ 14=nD BEB 192 QTT4WYS Y9 ANO 40 IWNTOA WA g
PLET ,
D2H-WW  9°(f 02H=NI  B9*1 INNESIANd IITITNN IGVHIAY Nd s
T 18° INITI144302 390t LI0LTd d) “
71 g NT Wt~ WITIRVIT IYIZON INTTINYY L L] ”
. ton°t 0oy NOLIvd NOLLYHEITIYD ¥313W A m
is 15 SINTOd OINTIAWYS |IN dN u
il 4} Y TINY “RTA 1531 30 INIT TN IT “”
AELT esil HEINI4=INWTL 41 o
IE0T IvoT THAVIS=THT] I 1
t8/40/00 19/40/00 e 1534 .
QLTNA JINLINW S1INA HETI9N] ”
el N . :
2» 218 1=d42v 1831 ;
'
AYAIAILLT S NYO AN LITIANILYM *73345 HI3L WY “
:

- _ - -

TTHINYITWYIL IS T TRINONY UNV THVN =IRVYS

NOTAvYINAYL SiINSIN % ¥iVAD 03314 ALYINITiNHVd




) . R a |...‘. Jr;a .

, L
. [1]
! 1]
' i
_ "
e e e [14
"
Fi
"
113
»
13]
4]
i
, 1]
(13
[ 1}
43
"
{

111
! "
1 ing
_ ' *OH*NT 26°62 ‘4 930 @9 & ot
t 13
JIV NOTSSIWT ot
HH/9%  s2°1 Hu/A7 She*2 *ONND JINYANONT Mwd Mw .
"
WIRO79% 092 ¥ JJS078°7 J100° na:u1uﬂaddddaq||||||||J3HJmﬂl.~
L4
S ¥4I *9m s
Al €4 -l 14 ORI JTN VIR W ]
; 1 £t
' JLIVE NNISKRINI n
“HA7IY W7 — HHIAT T IRSTENE M CACEERLLL KR K awd i
.4
:umﬁmwaWﬁs.mv— uMmMmm&mimwmm. *luvd 3TA¥YNILL 3 ) st
1 1
S ¥Yd3 *9M n
) h*n2cl B 0261 "LHYd IIEYHIALNLA 1] ]
1]
1°not 1*nnt ITLIMINOST LNIINIL 081 "
3]
HWIV *TTHING L L vIIRRATTY JIVH TS WIVIg IV 1) u
1"
HHIS *LisL9n H4S *RTINISSL 1J1YH NO4 NIVLE aisso "
[ ]
W=08 162°1 N]=D0% ‘otgtt ¥YINY NIVIS sy ¥
4
RdW 5T A3 T YL AU SYY YIVIS ORY °R .
]
i *an 4 *qt1 dr3L NIVLE IDVYHIAY 8l 3
r
OHenW PR*°H9} OU=NT  TE°0E ‘gay oInd NIYVILS td !
1

T o TTTT T CUOPHSWW T BNTO9s C NPH=KNT " Ne*gs —  — v WIVIN I0 TS IRA TS TSd

Aern  0/°Nhi} GH=-NI N5°0g INNSSIdd ITHLIWONYE ad




i

5

iy ¥ A2 ¢ 110 70 M R A B G 1. 4L M g DM 2 M. F AL

(ONT/70MAY » *GT1 + ((NOT/DMA) = *1) = OW = SMW

EYS NIVLE 40 LHITIM NYINIITNOW

nR* A2 = 001/82 % (0° +6°6/1)) ¢ (ONL/28wg*02) + (00L/b0eN2® ) = OW

92°* » (00d @ ZNd) & (25F° & 204) ¢ (bn® & 202d) & OW

- TVT YIVIE LHIT JIT JHOTIN AV ITTITOW JIVHIAY

‘a0t "

[ XY g sssscaceacscwensssssecsees B QN4 n

- | & - DT "
L1

"00% /7 (OMA = *001) = OWd "

M jee

S§¥9 NIVLIE ANO 40 NOTLIVNY 3T0W u

—N

™ Ln

L e

aL*l + 992112 "

INd I T 1 T T T T Tt It
eL°1 v *not “

2

(OWN & JITARY 7 (IWX~¥F “ONnT(T E UNW "

1

£¥9 ¥IVLS NI 3IHNNALSIOW LNADINIM u

14

4

»l

- N T E LT R | = "He ¥ InInnT = JWK

DA % ININ0" = IMA

SNOTLITIANGD NEVONYLE LV HOdYA H3ILYM 4O IWNTI0A

(*n9n &+ ‘0L )

-med

JIST 992" TI7? § sccccaccsssasncsscdatasusrcsrtacnssads -
(9°€1 7/ 0Ar*1 o 0S°0F ) » [N0°1 » QGEN*P92 LS L ] |

T - T I.I.iulill.J.Q=Q.ﬂ.ﬂj%ﬁigd§.ﬂﬁi%§§|]

ENOTLTONOD QAYONYLIS LY QINAWYS SY9 480 40 IWN0A

[ 1]
o0
L]
1]
]
1]
[l

- oW A e ho®

e —— - . .- - U - IE IS

Ted2y *0OM 1§35 SNOTLYINDIYD JLVINITLIHVAL ITdNVYXI




TR T TN T OTTTRECYRAS T T (BTG v TRESTY 7 TeTTlatigaln v [a0"

1®

MW d

(9°¢Sh »w £h*S1) 7 OISSO v S§3 = MHWd

S GNHLIIW ¥d3F o= NH/SAT JLVINITINYA

4380749 ran* = 992°112 /7 ER°S1 & B 02ST v (NO*D = 82

Q1SWA 7 En°STl » NW » 100°0 = §2

e ONNTTTTHNT ONVANVIT TVY € MO TIN V4T == ONTOVn Y IV I TNy

PZUUCU& mc.:aﬂ T T T Y Y T T T T T e e e T e P P PP P P P P L PR DL DL P DL S P DAL I L L L L L L DL L -] Qﬂﬂ

T o9b+° 0T 1779 F 1708071 EY LML ML I AM I A T I LU DA D R SR LI R AR SR E L L1118

(NQONGSSdeSAS LY 7 C( (N9 eWI I/ ( (9 FT1/HA)Y +AA) ¥ A2HAI+(DTAH992N0°0) e { ("D9IP4S1)eRS*SNE)

a8t e 9RT* e TE70E ¥ Q2'f50 s *qaf

081t

A-32

JTLINTHNST LINIINIA

(*n9r + *911 )

a

119

IR  "HTIDTICIY T T LTI T L L L I L I I L T LI I T I I -

((ONT/S9* ) = *1) » TIE°0F & “Pivhaell v 1h9° 1

- T TTTUTO9R T

SMOIITONDD NNYQANYIS LV MDY JT¥1INNT0OA SVv9 NIVIS

0

11

{]

B3OV “7Ink

ph1/009% » SY & SA = €0

SNATLIONND NIVIE LY M0OT4 DINL3IWATINA S¥9 NIVLS

§d4 62°¢9 2 *16 » (1€°0F & [L°R2 VLHOC) / I§1°SIE1 = 18° & pb"GH = BA

i

(QInd » (R4 » SMWILINOE) /7 4730 % dJ & 60°C8 = A

LI I T R

TTTEUTAOR E RTY TV ORAYTAAS CIWI I CWNST = 4130

SNNTITOMND XIVIS LY ALTI0NIA Sv9 NIVLS

[ 4




it

i

58

€

4]

1]
[l
a

1

59 Tone 0% LT -7 S 1 T - B Y Ll SRR Y ol SR 1 - Ll SN 1 -
*09 002 0'e *si ‘5 601 26" 1 258°t nog* Y nig*9ng Inf i n=2g2 L0eN
‘09 ‘002 61 "ui ‘29 *qrt 29°1 29°1 now*1 c2ae*ang £EEL n°n22 9n=N
09 04?2 [ 4] *»i b ] Yo2v IV Y AOt*Y  BGAChR  GPET WYUYTZ  S8=N |
*29 ‘o002 5°9 ‘i 19 ‘911 t2*1 i2°1 nOT* SSHL"hAY Ligt n"gp2 LI
*29 ‘o002 $*9 €L 1] A an*1 ont no2*1 LTAETT) ens 1 n=no2 Lh=N
*09 o823 0°9 Il 7 S - F Y - 1)) S T S 1 Todl SRR 1, T S N&RTEIF InFyY  nY &Y Ph=N
‘09 ‘o002 0‘s ¥ ‘it a6 66" 6h" nEn" SHAhin £621 n“ngt 1h=N
°09 “002 0*'s ‘2L 29 211 {6" is* ngR" 6E1* 690 £E2T n"art 22-%
89 Tohe &'s el e "H11 W'Y g°°7T ottt nInh9b LY.L ¢ T H9T TZ<%
‘09 *one s*'s *2L *2e gt nr"t on"t no2*1 NEF BSH Leat n°nat 02=%
*09 *ong c*s ¥ ‘18 ‘11t nn*t on°1 nn2*1 S6h"5SH 6n2t n°251 61§
b (L 2R K 1) TN “Aet “SEREG ¥ SR 11 R S 1 A EF 1 noT=T NTIT axN et a4 A TT=9
*o9 *one 0's ‘1L ‘ng 621 TR | ug*'tl ngz* (AR R 1) £G17 n*agl L=
*h9 *o02 L5 *nL “ng *ony 130 | ge°r noe*t Go&"LEY chtt n*R21 91~8
i 11 ad 1117 AN 5 JEN | ¥ SRR 1] M T4 25" {2l § LYol ¢ L3 141 I5TT gwer st=% ]
‘09 *0n2 St ‘0L *neg “iot 691 c9°1 noL*1 n2¢* L2n 6211 n*211 ni=8
*09 ‘p02 L3 ) ‘o9 *s1L ‘601 25°*1 28"t 0ot 006* 120 1211 n°eo1l £l=¢
L] Ml L T4 [ ] ol L B At d- 1S S -4 ok (RN -5 fho SN (11 R SR (L1 A4S § AR 4 & SN A1 eT=%
*09 *poe o°v *L9 6L i1 6E* 1 6E" Y 002" 1 no6"nlin S0Vt n“eg It=g
*29 ‘on2 ) *L9 “eL 'ty LT L | nog*1 nOS*SON {801 o*og 01=5
it ) vgoZ &b b L) vl M T4 11 O 14 | noo 1 T Ry SEOT L 0§ EU=%
*29 *pn2 o't ‘99 "9l At ce*l 1404 | no9*t 0EN"E6E 1eot n*e9 g0=%
*29 *o02 8°€ *v9 *9y 21t st St*1 nog* 1 noN" 19§ €50t 0°9s 10=8
&) rone [ A 1 YRR TTYRY ERA S ToT LA § nos~Y LU 61 Y Y44 T ah gn=5 .
‘19 *on2 0°s *29 ‘ot *agt 65°1 65° 1 0sg 1 SIS°SiY Liot LT ch=§ .
*19 *5n2 0'g *19 ‘gL ‘501 99° | 99° 1 now*t SL8°69% 6001 0*2¢ vn=g§ M
¥ M LA btk S A 2 0l bl ) 8 SR 4 M| e UL Ll CONHYL oY Lt ] 4 R L2 .
*09 *002 0°f *n9 ‘99 *ent 99°* 1 99°1 LT LR LS 2k -1 % £56 n*ag 20=% &
*2s ‘o002 0*2 ‘0o *29 *ne 11 c1*t ags* C29°26¢ Shé n'a 10=8%
- - LD E S 43 0 141 L] 11wt
3TN ITINT 7T T U4ETS 30
aeassssssecsssss P N Y T 1 H‘Uadu
(4°934) (4°930) (9H°NI) (4*930) (4°930) (O2H°NT) (OZH*NTY  (*14°N2) NH=22) (°NIN) *‘oN
dAT] dWI] YO8 RNMIVA " dW3Il T dW3I1 T IWTIRIHIIITU —— VIR TONIOvIR T W IWIT - INIng
HIINTIWI 3VdNYS dWNd YIL3IK SY9 ANMQ NIVLIS IYNSSINA I AIHD ALTINTIA HILIW Sv¥O ¥WINTD  JVAWYE  ISHIAYNL
AN T TV ININT YIVU Ou0 Iy Y avyy
9* 199 ¥0L3Y4d M tno"y ¥MOLIv4 "AITvD NILIW
AHNT 0°0T P W4D w0O° A9VIYI
114 ONTITIS XOF HIIVIH N LAY 4 TN " WHIR]
‘062 INILLI6 ¥ILVYIH TENHd iR * 443023 340t 10114
no* on*n2t (NI)*WIQ 30ISNI ¥IVviS
gI*t " 3IT0 OVIH AIITW WSTZnoow ——— (STHIAWNMN §3IT 113
284 HIGWNN XOB N3IL3IW 06*2= (D2H*NI)*SEIND DTLVLS
MIANNN XNE 3VdWYS (i1 (IH"N]I) *REIN4°NYNR
L 4 “INRIETOW T3IWNKSY T T T T 3TN AR I T TNATHRY
get* *0°1 @ 3Z270N nIYNIS7 114 NYQO 40ivYyId0
883INIVLI8 1004 21 AdAL % HI9INIT I80MHd ILYINIT I Hvd Fdal INdwWYS
242V HIGWNN NNM 2% 3118 NOTILVYIOT GMI14WYS
___1s/@0/p0 3lva AN #131TAMILYN 73316 HIIL v INYY4
vivo 01314

4




i

5

o

[{]

5l

— -

~ . _ - )

e e e e e 4 e AR e e ——— e

31
L
14
4]
it
13
"
"
(2]
"
i
”
s
14
i
Ir
1]
L
[
Ll
1

L]
5
L1

39
ir
"

™
, 1
9 e ™9 L g 4 4| 7Y L1 Al § I¥T udduHHQIImPI

of
12
LI}
I
o
it
"
£
1]
[£4
ot
]
L1}
it
L]
H
1]
£l
t
1
L]

-

ariten? 0" 25¢ SIviol

*IY T BT S'% 1v 1.3 BGT 5T T s LILIE S g " ; =

29 ‘ot12 S*e 59 “ne 1% 25" 1 28" 1 non*1 neh*9RS nest nN*"hns 12=N

*29 ‘012  S°e *qe 16 "1l 69° 1 69" ¢ nogtt LTI T 1 2rs1 n*ass 02w

L “one L3l *cy e A8 CI™Y LY A LLiA D ) CYC WIS "ot Lidat "I~ DR ) ). AR
‘09 *on2 S*s ‘g ‘68 *crt .2 A | th*1 nog*t N1G°R9C 9281 n*'n2¢ gl=N

*09 ‘otr2 0°s ‘t9 *ch tiet fan"s an*1 npg*t LGE* P96 106t n*21¢ t1=N

09 N 0" W Wb 52T -1 A | AT MOV S2RTURL Y gRU  NYRNY . 9T1=N
*09 *oneg 0°s *ng *?26 ‘911 ng* 1 ng*1 nog*t np2°1ss Shht 0962 Gl=N

‘09 ‘one 0'e *og *ne “nlt ns* 1 ng*t nog*t L4 24 14 LE01 n"qge #i=N

i & ] o892 %9 Y Uy 1Y 1S | (15 { 1ok Sl S 1 3 A 3 4 S Y4 A S i L % L
‘09 *o02 50 ‘oL ‘o9 *12t CY A ¢ 6t noe*1 Ne1*nES t2et at2L2 21=N

°09 *ong 0‘s a9y *ce 2 gt st no2*1 n2e*wes givt 8°n9? 1leN

o9 e 0¥ *g M “HTY TSt 5" T 011 e R L1 A ) St -4 ] ) NN R 1 A | £ A
‘09 ‘an? 0'eg ‘9 1] ‘ant (1] D § on*1 nn2*t nNe|t s icFt n°any s0h=N

T I Il Irrr T T YT I I I I I I I I L I I T I I I A I I L L I L L T I I L T I
137400 LANT Iwniay  o3INrsn
mevemeccacnes ccccemecscecemn= (%2073
(I T YI0) (ORRIY 3t IImY T T U tItYIgY . (EeETRIYT T ZRENTI T NIY T AE=TPY UWIWY o
FLET dWAL X008 HWANDJYA k] dwi) AYTANINIAATO nviu IMIaOYIN ANWTL WML INIDd

HIANTdW] ERLLLAT diiid  MILIN BYD ANMO NIVIE  IUNSSIANG ADTAINOD ALT3N3A HIL3IW S¥9 ¥INTI)  ITAWHYS JCHIAVNL

SILNMIW O°R  ANIAD YIVE ONADIIN ¥ OVIM

— e w o oa o~ ow

w.A..

deddy¥ - HIWHON NNNT T T T T T T T RIS T T T TR TTY I T NT TARYY
1e/80/00 lva AN Y1ITIANIALYN $T13F1S HIAL Y INYA




[

k¥

i

13

H
[
1)

Lrae 1r*a? £Y9 NIVIS~1M HYINIITOW BMK
— B I g
066l 656! ANMO *II0A AR 2N INIINIL 2Md
nn* np* ANG “°70A AR NI LNIIH3d 03d
. B [ 2 T4 e IRT WA L9 P00 [NIJEId 2hd
na2* n2"* ANO 4°70A AR 200 LINIINId 2034
£66° i66° £¥Y9 AHO NOTILIVYHY I0W aW 3
- [ f L3 AT AT FANISTON [FITRId L) ]
»SNOTLTANOD ONVONVLS LY
WIY RB0™ TISETLT HUIVR TIIVYW 30 JANTOK JNK
*1W*139 YOIIS (ONY ENIONTJNI
| 1 9y N7 O3[3ITWMI 0eR winl - JW
#SNOLLIONDD OMVONYLG 1Y
W Y969 378 SWU'SHE  UJ TJWVE SVY INHU JIT INT A UIERK
7 1*62 4 2t dW3l H3L3IW EYS I9¥NIAVY W
) _ SNOTLTONDD ¥3LIW LY 7
W=nd 206°9 14=N2 90 L°EN2 QIT4RYS 6V AN0- 40 JHATOA WA A
4040
02HeWW  n°if N2H=NI 90"l INNESINd ADTAINO IFAVHIAY Wd
19 19* iN3IJ1 44203 3801 10114 dl
2] L 3 L3 1 ) “HITINVIU FTLI0N UNT TdWNVE L1
100°1 L00°y MOLIVY NOTIvVHAT V] N3L13W A
nh oh SINING ININWYS 1IN dN
WTesYE | D47 3 “WIW *Ie3Y 30 INTI 1IN II
fAss1 1141 HEINT 4=3WT L 4
54 4% ) TRYIV=IRTT !
18/80/00 18/90/%0 upqm 1831
SLTNN JIML3W S1TINN HETTANT
2% 1718 2=d2v 1514}
OvH3I9ZLT4 NEO AN “131TANALYM 73348 HIZL Y

B T T

TTRINYATAVATTURIT T T SR IRONY RNV IWVN =INYYd

NOTLIYINAYL RLIINSTIH % YIVA A73IT3 ALY INITLNVL



‘ . . - wm

| “OHNT 26°%°82 4 930 89 » ﬂq._
It
JIVAE NOTSS IS [V
¥H/9%  16° uHsa0 9512 TONND JINVONONT yWd o
_...
HWIRG79W s90° 2 ¥ IIT07HY RONDT - 2
N
S vd3 *9n 1]
' 2 § LSl 2 § h . 7]
114
JLYM NOIESINI 24
1L FA-3 I 1= 8 5 SO L [A A TTY "GN : *T9Vd JRYEIT Id . [ | W
[
lmmo\wr ﬁWa.rmv cuun:\JMImH:_. “1HYd INQYNIALIIS 83 sl
L1
S Y43 *9w n
f*agal £°9991 *I1Hvd 318YHILT S NW "
51
€01 s8*ent JT1ININOST ENIINIL 081 n
fl
HWIV *“TRWINS L o) TFRGTRIY JIVH AT WIVIT VLIV e o
(1]
HWIE “NSES9n H438 ‘PIGEENTL FAHQ *31vYH MO+ ¥IVLS QLSSO o
1]
WeNg f62°1 NI=N% "n1Ell VINY NIVIiS -1 ] ]
]
I W TVET L IF B TTT I TIA SV IVIS UAY K '
5.
2 ‘an 4 ‘g1 ARAL NIVIS 3IGYHIAY gl ’
4
OH=HW PP * L9} GH=N] 12°0¢ “S8Y ‘SINd N3IVIS $d r .
1
Tt N i b4’ ) S I 1A - T ) NZUESNT nQ*7P=" — 7 77OV NYIVIS AN [SIAA SrIvis . I%d f
OHeHW 16°111 9H=NT AF*0S INNSSINA IINIINONYR ad -




S

&

i
HJ

i

[]]
il
-8l

Tormem TUTTIIHE T E Ttont/i69% Y W FRY + [1hnT/e3" )= 1Y shR°HZ = GAH

{fonNT/0MAY & *@1 + ((001/0MA) = “1) » (W = QMW

SY9 NIVIS J0 LHSTIM AYINIITONW

ne*Re = 001787 ¥ (0% +8°61)) + (N01/28%€°02) + (001/wns02° ) = GM

f2* » (DId + ZNd) + (2£° » 20d) ¢ (b0r* » 2ZN2d) = QW

*oni

f66" § erecndscsrtocsensescesse 3 (N4

[ - ngt

*o01 /7 (OMA = “001) = OWd

S¥Y9 NIVIE ANO 3J0 NOTLIVNY 3T0M

e + SE8°GH2

i

g |‘|I“-u'.|lll.a."“.l||.ll..-.l
e v “AOY

TINK ¥+ OISRAT 7 (JWK ¥ ~ontTy = g

SY9 NOVLIS NI IHNISTOW LIN3IINIL

- EJ LM o el | gy ¥ Wy WK

ITA & iOin0® = IMA

SNOTITANOD QNYONYIS LV NO4YA NILYM 40 INNT0A

(*non &+ *t1 )

TI80 ST ER? E B L I Ty e ey ey T
(9°E1 7/ 6G0°1 + 6F°0F ) » 100°1 » OWL°EN2 » fe9* {1

T T Tt T T o ™N9% ¥ WI) 7 ((9°LT 7 Ad & §d)Y ¥ L ¥ RK & P9 ITY = UISKRA

ENOILIAONO] NHYONVLS LY (374WYE S¥9 ANO 40 IWNTI0A

S, - - - - - e T e e v 0 J1T5

P=d2¥ *0ON (1S7] SNOTLIYINIAIY] JAVINITLIHYA IVdWVYXI



3 ‘ l l

i

14}

LI

i) f33
(L]
" 2
bt
" D T T T T T T IRYERP T OCE (A SR v SR TGYY 7 ThIGEERGL » O™ = HAHA "
[ I I
W (9*€5h x gn*ST) /7 QLSS0 & €3 = MNwd "
. 11}
[’ S (NHLIW ¥dI == HH/EATY JLVINITLNYD "
1% 1]
- T o
5 w
. 4380749 Sat* = Gay°Gr2 7/ Ev°Gl » £°9991 » (00°0 = §) ar
11
1 | QLSWHA 7 €0"G1 = NW = 1N0°0 = 63 "
" - ;
i st
1) "
114
£ f81° » AEY® = 12°0¢ v ¥n*g9 s "26¢ o
u' —zwucu‘ ﬂ’.naﬂ - sevenenmsadebhosheonesneedSliverdaddeneareaeedl s bl st SRS SRT SRRSO AR Eee et PR ERBlR SR BeResEE “ :n~ it
T ORI IT Y7009 17600 T TR AL TWIND TSGR I TR  THTOT FROOPAT AT I (TR VI _ugﬂliilillloo o
&
« (NOeNOsSdeSAS L LY Z[((°NAB+WLI/T{ FI/HA) +HAIBANNAY 4 (DTASA99200°0) )5 (("N9reS1 I e85 S0E) = NSY ..n. Y
|
s JTLININOST LINIINIM "
[+ ! L1
111
14 i
o (*09%r + *8t1 ) u
AAJR "HISYENIY LTI I I T T T Ty I I T T T I I T Y T I T I T T I T T I T I oo
z ((O0n1/69° ) = *1) » 12°08 » "ROBSEGLLL v 1he° oz
11 9% & TLT 7 U0
nn. 21
v SNOTITONDD ONYANYLS LY %04 JTHLIWNTIOA SY9 NIVLE "
| £l
ul ) n
i t
IV = = 1]
] "
it tb1/009% » SY » SA = SA »

ENNTITIONND RIVLIE LY MOV4 JITNIIWNTIOA SYI NIVLE

Sdd £n°59 = "eh w  (12°0F » LL"92 YLHOR) / SN2*eell » 19 # on*GE = BA

M oW e o4 o om oW

(SLMd » (Rd ¥ SMWILNAS) / 4730 » d) » §0°58 = EA

T 0T : Tt T ST T UTTIER TR RTY ¥ ARTIENS

SNOTLITUNND ¥IVLS 1Y ALTINTIA Qv NIYLS




~ $f
“ 2% "geT 0"l 7 G L Een ¢ S S 7 A% e AL SR 1\ 20 st 2 £ 20 1) =
- | *2s *022 59 ‘v " 29 *921 29°1 29°1 nae* 1 GIR*EGL 9§81 0-2¢2 L0=N
“ *29 *p22 09 *6L *2¢ * IS ns*1 st now*1 SENRANL B2s1 8022 N eN
a4 hee [ A ] b7 4 b4 ] *FI1 BT BT noE't  »ie-esl U2k r w9l e SU=N
- 26 *g22 0°c ‘Gl *1e o FA w2l 621 no2*t cti1*9g 2151 n*eo2 20N
" *2s *p22 0's ‘st ‘o8 ‘sit 621 62*1 no2*t LT IS 1Y) 1T 0002 £0=N
vy bl -/ S Rf RSN -7 EEEE - B .2 SN 0 SR € -Ak SANNY 111 T SURNNN 1A F.# RN | "5 SR ] ) SEENNNJ L
ky *25 *p22 0ty *si *ne ‘ch 611 61*1 nse* Si9°02} an21 0°rat 1n=N
" ‘1S *022 0"y ‘94 *9g *i0t s0°1 gn°t noR"* L66*S1t tezt 09yt 22-8
15 *oee 0% ol & b 1 I S S-S e SRS e SR 1/ D [ ¥ G 2 % SN Y £ -4 SRR - L) | Te=%
¥ *1s ‘o7 0y *9f S *oq *sE1 61°% 61"t ncn*1 G2L°80¢ 5021 0*nat 02=§
@ *18 ‘022 o' *9¢ ‘i ‘sot te*y t2*t ngH*t nae*nnt LSt 0n*ast sl=%
bl 41 *02? oY "SI I¥ L) 8 SIS 1 A4 SEEEE 1. 0 SEEENLLL U S LU 2 1) ANNENASERE 3 72  GE 10 ] 2 g =%
2 *0s ‘012 o'v ‘s *9g 0t T ] rh° 1 nn2=1 nrR*eu9 el n*ag L1=8
@ *08% ‘012 s't ot *qg ‘ROt fo*1 £&net 062t C9t*pe9 £E1t n*a2t 91=6
111 YoYe % *¥1ITT R WnaY  ®wp"yv - gh 1 oGZ'U  neq 9y L Y441 ey ST=%
" *os *ote e°'K a7} ‘g *sot Gb* 1y Su*1 oo2*1 nS1°cL9 L1ty n°211 bte=g
" ‘oS *ot2 5°'ft Y] *G8 *hol  95°1 95°1 00£" 1 n6n* 199 601 n'wol £1=%
ol 11 bl ) - 1 ut-43 bl . T/} SRS |- S | o SRNAERANE 11 dd SRR -1 ¥ Sl £ L] AR [T V=%
o *0s *g12 5 ‘08 *ha 11t 191 19t oon*y GHn*9Gq £s0t n°ag =8
" ‘0% *g12 &°€ ol ‘5o *tot CLAS a9t ngn*t cAn*nsa stotl 0°ng 0r=%
bl 114 a4 14 %l ¥ 9 29 hd X 1) 4 [ 30 | [ Ml ! Ty T SSi uny 314 WL BU=%
o *0g *g12 &'t *99 *1d *sot R4 | St 0SSy hET"LE9 £€01 0°®9 =g
" 4] ‘ot2 0 “gc9 *ne 2ot rd A | 2e°1 nos* 1 GL6 g9 ga2ot 0°9g 10=¢
Tdh hd 3 - Ak S 1 IO 7 SR L ) R 4 A T4 At SRR 11 4 2 L ¥ T4 I A 1A moan q=% o
“ 111 *gY2 o' *£9 *9y ‘66 sa°t en°t nsgt NAG ALY 6001 0*nn 50=5 o)
P ‘08 ‘o022 o't ‘09 ‘tL cent /8t 28°1 nos*1 na2°f19 foot n°*2¢ b0=% ..
bl 11+ Y9Zed UO'% 11 %9 “HOV [ 4% | %Y BLAL' ) ull SENRNENEN & 4 A 4144 131 cldd.le.ndluAJ
= *08 ‘022 0'¢ ;1 *29 *ant et 2¢*1 a0 169109 [ 1.1 0°9y 20=8
@« ‘ot *ge? 0?2 bt 14 *Rg *26 20" 1 2n*t ngq nis*9e6s L58 (3] 10=%
FHUTTERL Y4 ™ TTNT
[
: l'.'-"l-'-"-----l---.-'-'--'.-'--'-'l--.'-.--.--.-l'l"l-l'-l'-'-"--'--'-'l--'-'l-'-----'----"-"----'--'-'--.-.
3T 13IW] TYNLIY tEL DS E L
Fi csesssssscsassw | wetrecsedenecssme (¥3072]
s (4*930} (4°930) (9H°NI) (4*930) (4°930) (NEH*NIY (02H°NT)Y (*14*ND) HH=02) (*NIN) *ON
aWal AWIT XOH WNITIVA = dWIlT T aRI L T T TIN IR I AT T T v T ORIV IR T AT IRTI INTNg
& HIONT W] IVdWYS dWnNd  ¥3L3IN SY9 ANO NIVLS  IYNSSINA IIIAIND ALT1INTIIA HIFIIW Sv9 NI0T13  A74WvYS  3ISHIAVE]
[
TIMRTW 0 TRIXY YIVY UR0TIN ¥ Uv3ay
# £°089 HOLO¥4 ¥ ino"1 NDLIv4 *O17Y) N3IL13IW
a OH*NT S°21 € W4D 200° A9vuY I
114 ONTII3S Xn@ y31VIH FCe TN "WHINT
L ‘052 GNILLI6 H3ILYIH IANHA e *44303 3°0L L041d
& no* 0n*n2t (NI}*WIQ 3J0TSNT ¥IVIS
9V 3310 UVIH RI[IN TETZHOnN (STHINNNN_ 931113
" 244 HIAWNNN XOR HA|3IW on‘se (02H*NI)"ES3INd JTLVLS
. HIAWNN XO08 IVIWYS Ln*ng (SH NI)I"SEAud " HYA
™ IRALSTOW QIWNSSY — "~ "7~ *9C (9307 awIT INITVHY
i a1 *0°1 t111=€ 3IZ70N OIYHIADTLTA NYQ HNLYHIAD
| $63INIVLS L1004 21 3dAl ¥ HEINIT 38nud ALYINIT I MV 3441 3dWysS
¢ E=ddv HIAWNN NN 28 1S NOTAYINT SNITdWYS
, 18760/00 Itvn AN f13TAMIIYM 2793716 HATL Y INYI4

R B R

vivg 07314



¥

11

&

"

L]

i

13

F13
*"
o e e e _ o 1}
(4]
1
31
15
11
- . . . o o
"
' [}
-
| 11
"
(4]
r
"
or
[13
"
13
_ %
118
111
14
In
1t
[
Jr
t
1% *vte ¢'S el k| LA D B 5 Y wuduuxdllilkm.
ton® 1582 n°25¢ gviol . "
i13
s ) T Il ¢ 1] 4 I BT 2T YWt syt neRTIWW T 9Est N est . de=w.
*0s *p22 s*11 ‘0L ‘L “int wi*t LI ngh*t NOsETLER e2st n*nhe 12=N
bt 114 *022 g*1t ‘1L ‘el 211 s8*1 110 | pee*t cen*tep o2st LaE-111 02=N
119 —vgZe L Dl B T "I *UIT 14"l § SH I 11149l § L1 Yol 4 r-4431 wer s i=§ ]
1 ‘022 o"1t “1L ‘ol "G50t 66°1 66"t nc9*t (1. L0020 [ 1129 n*oee el
‘0% *oec 0o*ot *2L ‘og ‘1nt et 2n°t nngtt ng2*21e 9chnl n*?21¢ 11=N
11 Ndd o'oY Yol ng "INt 9T 29l — AT . nnrTanw whH T Ll 7137 9T=N
‘08 ‘022 S*s Y “ng ‘0t 18*1 a*t noc* 1 nga 6hi nont n°942 Q=N
*o0s *p22 S’ ‘el ‘o ‘Lot wi®t nett 14 Al | NEL ERL asvl 0°aq? vi=N
ves *p2e U'¥ Y Y oY e 951 L1 0 o CYIIvT vert T E R RN ]
.25 *n22 o'y M ¥ ‘te ‘611 et et noz*t n9t1*2et 91n1 0212 21=N
*2s ‘o022 o9 ‘s ‘19 *q2t 291 291 non*t G29°9¢t okl n*w9g 11=N
44 Uee UYL WL TR URIT 16T %" L1111 2al § Ll - L 4 onwt LU AT TT=N
*2q *n22 0*t ‘i *Pe *nnt in®t in*t nog* 1 nisteet et n*any 60=N
(I T I T I I T T T I I I I I I I I I o I Iy L XX L L M
137in0 131 YNL Y GANIEI0 '
caassawSssaesn e A!UOJU ¢
(9307 (39307 (W NIY €3*9301 T ITOAAY T TTINZHTRTY T UT(URRTNTY TR HHSeE T (TRTIRY o '
dW3l dn3l X008 HWNANIYA dh3l dWiy AYIAININIASATIC OvIN aNInvYIN LN ANTL ININd 1
NIINTIW] 3VdWYE dind H3LIW SYH ANMD ¥IVLIS  JUNSTANG I AINN ALTINTIIA MI|3IW SVH WINIY  IVdW¥E  ISHIAVHL '
t
CIINNTIW N*Q  ANIAT VIVD GNNIIN % OYIN t
1
TodeV - TUUHIAWNR NRRTC T T T ) T ) TR TITIS T T UTTTRUTIVINT INT TAWYS
te9/60/n0 lvn AN 11ANILYM 47318 HDFL Y INVd

~




-4

4]

R 1]

41

i
"

ol
S

fl

HINYIAT WV3I

1531

SEINMV OGNV JWVN =NV

NOTLYINAYL S1INSI% ¥ Yiva 1304 I1vINITLINYA

xS ‘ . . _ _ -
- U R N T G m I I A I R n Ay T O TE e O .

01°f2 ngea? S¥9 NIVIE=1¥ HYINITIOW SMH m

T T o wETRET T TTOREYW?T T RV MOVIS LS0=TW AV ITITIOW 314 ”
nS°hi NG 6! ANO **70A A9 2N INIJN¥Id 2Nd “

on* no* AMO ‘*TI0A A9 0D ENIIHI 03d H

o TTTTToRTAS ngTne T TMA KW 20 INIINTd 2nd ”
02 ne* ANO ‘0N AR 200 LNIINId 202d H

196" 196° SY9 ANG NOILIVH4 FI0W and H

YAl YA —TRIT A AW FENISIOW I9IJ83d L I m
SENOILTANGD ONVONYLE LV “

WIS YeN™ Eti -2 44 JUJVN S3IVW J0 JRIT 0K —JWK o
*IW4139 ¥YITIIS ONY SHIINTAN] ”_.

- 89 "&9 NT OITIITTY 02 TVIOT TTA -
sSNOTLIONDD OMYONYLE LV ”

“WIR WITTI TIEWZZ™INE  ——  UITIAVE §¥Y KBU JU INTTOX TUISWR t

3 ewe 4 st dW31 HIL3IN BYS JIVNIAY zr\Ll‘m
SNOTLIONOD M3LIW LY T “

Wen3 got*l L4=n3 1n9*162 G374WYE Y9 ANG 40 IWNI0A WA K
doya .“

02H=WM  §°hE NZH=NI 95°1 F4NESING IITJTHO IBVNIAY Wd st
18 18* IN3EIT1 44300 3801 101Td d) ””

WR W% N enT ——WITIAVIU TTITON INT TSNVY T m
o toon Lno*t HOLIVS NOILYHATTIYD HILTW A ”
L1 " SINIOd ONINAWYS 1IN dN ”

[ 4 3 L 43 1 NTR *I%31 30 IWIT 1IN TI “

951 951 HEINI 4=3NTL 41 u

T4 k256 TAVTS=3IWTT AT u

IR/60/80 tR7KO/00 mmum-mmmu “

SLINN DINLINW SLINN HETI19NT ”

e e e — “
28 3118 f-d2y 1834 '

'

aIVHINTLITA NY( AN FL13TVANILYM *T3316 HIIL W ”

‘




A\

114 (%3
u b rm e mt e o e < —anme e e ¥
- " "
1 _ 6
) : &
! T
o o
o u —— b
4, [ 1]
o »
" "
11 .
L : "
8 1]
t4l
5 w
3 ! o
&
" "«
" ,‘ [13
o
L i 13
[ ‘ ) il
, te .
o “OH*NI 26°62 ‘4 93N 89 ¥ w”
) : i
. JIVH NOTSSTWS L
“ UH/9R 89° HH/AT  R2S°T *ONND ITNVINONE UHd e ”
& . (K1
WISU7Sh 9In-{ TIIRU78Y auny™ - li
T v w
i | $ ¥43 *“9W e
ThT 1l i 4 ORI JIAVIRONT W :
I .
° ) 3194 NOISSING 0w
—H/ATON 1T eS - HA7/RTYT - nrewrt 1C AL BERLALEIRIE] NS it
i o
" Wlsa/9n Fnnttit » 4350749 Sen0°* “1HYd INQYNILIS £ .l
T e ) Tt T 7w n
it S ¥4 *9H i
" 9*ent 960 ‘Lyvd IBYHILTIS N o«
51
1l 2601 2'snt JTLININOET INIINIY [411:3 § "
Tl
f HWJV L1 1.9 8 4 IV THEN6EHT JIVH N3 YIvVIS TVynIaY i ]
1l H
‘o HWIS *Hoh69n H408 “Zianigot 2AN0 *ILYN MDA NIVIS 01850 o
: [}
" W=nt [62°1L NI=DS ‘otgt vIny XIVLS 114 r
t
y T A - | B Ak 3 ¢ SA3~ I*h9 ATTIUNTIA SV NIYIS UAY SA ]
I LI
§ J *Sh 4 ‘nTt dWIl NIVIE IIVYNIAY el ’
r
4 AHeWW Q1°0G} GUaN] £8°82 *SRY ‘93Md NIV]S Sd [ 2
1
! - T T T DPHeWW T DP9 ]s T TTPHSAT ADTY=s T T TRV NIV -
i
GH=WW @}/°¢9} QH=NT [0°*0f INNSSINd JIMLIWONYA ad



N
1
i1

({4

1

13

st

L]
il
4

4]

(onl/0Mg) » *gt &+ ((NO1/0MB) = °1) » OW = SHW

SVS YIVLE 40 LHOTIM NYINIIANW

bRz = ONE/792 s (0° 45°62)) & (0N1/2€%£°02) + (ONLl/nhs02" ) = OW

A2* % (02d + 2Nd) & (2€° » 20d) + (pon* » 202d) = OW

TV WIVIT AT I ITHOTIV HVTTITITOW IIVATAY

‘00t

I3 1'% £ avevessesscccnssnassese B (N4

T LA

‘o0t 7/ (OMA = *00T) = W4

£¥9 WIVAS ANQ 40 NOTLIVES FYOW

b
p2°f & @22°162 £

T 1J%

37A v LOLBO" = IMA

SNOTITANNT NHYONYLS LY HOAYA HILVM 40 INNTOA

(*n9n + *9¢ )

JTITT gZ2 16 ¥ e e e ST S SRS S ETSeEEs s s s e e R UNIEUN UL SENESESENEIT W UISWN |
{9°€1 /7 988°1 + £0°0E ) » Lh0°1 » 100°152 . 1097110

e e CTEER ORI 7 U9 T 7 W ¥ AAT €K ¥ RA ¥ NS T ISRA

SNOTLITANOD OHYONYIS LY 037dWYS SY9 ANG 40 IWNIOA

L L )

oo ettt T T T T T 78 J11S

§=d2¥ “ON LSIL SNOTLYINIIVI ALYINITLINVS A74WVYXT

) SE mE WS WP N BN IR G Bt N e G SIY G W DS B Em




, .
M W WS N N S B G N O A S O SN A T TS W W

LT T T IRYRYIVT O 2 (G8UFGh v TRTGTY

{(9°FSh » EN°GL) / NLESND » S = MWd

G INHLI3IW ¥d3I == HH/GAT JLIVINITLINVL

4250/49 ann* = gr2°162 7 EN*Gl & 9°6R§ = Inn*0 = 8§D

(LEHA 7 ER°*GYL » NW ¥ INQ°0 = €1

i *
T
agl*® » 991* = §P°e? % AG*RQ v *26% o
hzuuau& .N.MQ— 3 PR e L e T T e R P Y P LY LR L P L R L DL L L LA L L L L LA L L L L :ﬂﬂ it
(O 096 97 Y 7TT9 ET7985" T T3 IA AT JF N0 TR AT IS 13 ("0 RIUAT AT I NgRe~BIT ORGS0 T o «
1 . - FYs
(NQENQOvSARBA L)/ (C(*N9nawL)/{ (A CT/HA) s AAI vAHA) 4 (ITIANAIG8200°0) ) s ((*09b45 1) wAG*SAE)Y = NET g
X it
; JTLINTHOST INIINIL o
114
L4
13
] [*n9p + *pitl ) u
HIDY "Z2IUwIg9T ST T LI T T R I T T I T T T T I T T T = - i
((0n1/62°1T Y = ") » GG*H7 = “NAb06IE1 LR LA S o
I

s+ 81T 7 TUngT7/n

SNOTLTONOD OMYQANYLS LY MOTd DTHLIIWNTIOA SY9H WI¥LE

IV "NRENRZTT = HHI70N09%Y "OIETT ¥ B9 W9 4]

enl/009f = GBY = GA = 8N

SNATLIANND NIVIE LY MOT4 DTHLIWNI0A SvS MIVLS

Sdd 69°h9 z *hh w  (GROAP ® 0L*G2 YLNNS) / 0N2°E021 ¥ I8° & 6N"GH T 6A

(SLNd % €Sd » SMHILNDS) / 4130 » 43 » 60°S8 = BA

2%

T oo . - T o o T TTTTTNON T F STY OV HATIAWNS T IAT I RS T 43

SMOTLTIAMND NIVLIS Y ALTINIIA S¥Y9 WIVIS

LR T

4

bl




R

1]

o
i

13

t

1]
]
1l

R

L L

Y “one £°% Y Y ‘gotl s2°t g2 t FOVUIAY
T - i T o i gesvi{Te oYU B1¥]I0]
*gs *ose 8's *9¢ *9g 521 g2l g2t 020° SE9°S 0891 0*o02g v0-¥
4 4 1114 K 7} i 2] “ITy 1Tl | 1Y -4al 1 4 ST UWE -} 4 ) Lipall 111 % T0-¥
*gs “0e2 S*g -y ‘29 ‘o1l g2 1 s2't 020" 000" L 0191 o*oe2 20=v
*sS 042 s's ‘2L ‘o9 "0l e s2*1 s2°1 o20° 009°09% 0ss1 0°092 0=
Yo% 08T 8% YRl T8 T CO@TT &Y 82V a0 T 029T9be 13-4 [\ 117 vO-%
14 *ose st ‘gL -1 ‘oL g1 52°1 020°* 0SI°EEs sSuoi 0*o22 10-£
*0S *ene $'E ‘ed ML 501 sé"l s2°1 oz20" 00s°6le szel 0*o002 20~
M 1] e 13 1 vei 9 1) 8 g1 (T SR - AR 111 3 1] ] L 112 T ouY TU=%
‘gr *eo2 1 3 1 ‘2L 8L *g01 s2°1 s2*t 020" siv*2e8 sestl 0°091 (T LY ;
1) 4 T 0°s el it 201 g2l s2°1 o020° 0S6° 9L S0R1 o°ont £0=2 '
1 124 [k S Y A vli vEOT ST TR 020"  OGF E9F 11T 41 [ 2114 4 20-¢.
*9y *ove 0°% 2L iy ‘o0t 5e°1 se’l ozo* 006°15% seel 0°003 10=2 wn
1) ‘o2 0°g 0L ‘el “L0t £2°1 c2°1 o20° 020°9kw oSl 0*0¢ e0=1 b
i 1] k4 1 4 o't %) i 73 *TOT  82°T S e"t  o2oT . soeTeew ORIt O O% E0=1 '
‘ov *ote 0°g ‘99 ‘vi *50t s2°1 2t ,ouo- 002°t119 oLl 0"or 20=1 <
‘po ‘o052 0's ‘99 ‘oL 101 g2l g2t o20° 00L° 16l [191] 0*o2 10=1
- o - 414l 114 0501 1] TINT
TFTIN0 I3RT TV UIBIT3IT
sAeSsSaSEEDREES B e ok e ﬂIUQJU
(4*9340) (4°930) (9H°NI) (4°934Q) (4°930) (02H*NI) (O2H*NI) ("14°NJ) HH=22) (*NINW) *ON
andi GRILROT WNTIVA " dWwil 77 dwdl T WILINIBIFITT T~ gVIHTT T INIUVIE Inll AT INIUd
HIAINIdW] 31dnvS diNd d3L3W §Y9 ANU NIVLIS 34NES3yd IIL41H0 ALIJDTIIA  H3ALIW Y3 ¥I0TV)  3dWYS  ISHIAVEL
EIITINIW 002 AGFAI VIVU U30J39 Y Uviy
voo*1 d4012vd *H1IVI ¥3ILIN
£0°* ‘4410 *$83dd IONIBILIY GH NI O0°k € Wi) 000° 3I9VNY3Y
"85 YNIILIS W08 w3lv3dd 7 T T S - DN "HU3IA]
‘o082 9N11136 H3LVIH 3d0ud ve* * 43300 3WNL 10lld
00°% d01Jv4 2 po'Eiy potWlY (NI)*HW1Q 3QLENT NIVIS
| & &l § Y J3TT OV3IR N3I13IA ooy 1§ ELCHU R EIRI T
La4 HIEWIN X08 H3L3INW 00° (O2H°NI) "E83Nd JILViS
HIENIIN X008 3NaWYS In° 0t (9H"N]1) "6534d" uvE
L A | JUALISTON QawpgeYy ™ -~ = T T T T i 1] (I~ 9307 " dW31 INITHRY
015* *0"1 tiol=w 3IVIZUN HI9¥IBSILNY ¥ 40LYu3dO
$6Y19 14 S 3dAL % HI9NIT 3dOud L A1vINITLuvd JdAl 3NdWVE
T=dEY H3IEWNN NilY 131100 3ISNOHSVAE NOLLYI0T 9INLIdWYE
19/90/00 aiva ANYETY f713316 ALIVIDILE HI3L ¥ INVd

vivd Q7314




m g ge 19°y2 SYY NIVLIG=LM HYINIIOW SMKW m B
~ T ) T e - | 9gtge 9g°¢d" TOEVE WIV1IE Audeim wvIiiIITow [iI7] ¥
!....M.l! L LY S |- | AHU *°TWA AH 2N IN3DH3d ZNd “M
: 00* 00° A¥G **70A A8 02 IN3Ju3d 024 "
T T T ow9teE T g9*'02 """ "TAHG TViDA @ 20 IN3Jdeid 204 .
. IW e gpe ANG _‘*T0A AB 202 IN3IIN¥34 2034 -
U 96" 966" §Y9 ANO NDILIVH4 310 ana .
S g ms e[ e s e e TETTTETOR INFIE I ORE—— &
SENOILIUNG) GMYONYLIS LY “
TR TR 335 506~ §04VA 83IVK J0 JRTTOR —— TWK |«
_ *IW*I139 ¥I1IIS ONY GHIINTdWI u
TR T RYeT T ) B LY | T N1 031337903 oen viod 39A w
! »SNOL1IONOD QNYONYLS &V "
Wit 28279 498 E60Y03¢ 7 Q3VdWVS §v3 ANQ 40 JANTOA OISWR |« i
o 3 etwe 4 1°SL dA3L 8313n _SY9 ISVHIAY Wi ]
| SNUTLIANOD B313W LV o
| wen3 191°9 £3=n3 086° 12 031dWYS SYD ANG 40 3IWNTOA WA L
U 4oy .
__O2M-WW__ 81§ 02H=NI_ §2°% WNSEINd 3DIJIHD 39VHIAY wd y
ve” ve* AN3III1 44300 38Nl 1011d d3 ”” A
T M1 T OTs™————FIIINVIT TTZZON INTTINVE ..
L fo—..._.voo’v o p00°F HOlJvd NOLLVHAITYD H31dw A "
91 91 SIN1Od ONIVJWYS L3N dN .
[ T4 4 T 0% *NIW "1831 30 3WIT 3N II “._
0591 0591 HEINI4=3nTL m o
- S e e R T 0ETT TEVIS=3HTT oI 7
19/80/00 19790700 31v0 1831 v
SLINN DIM13W ELINA HSITONZ .
e - L . . e —— e ”
1371N0 3SNUKIYE T-df¥ 1531 ‘
'
¥395368IINY ¥ ANYEIY 13316 ALIVIIIJE HIIL TV .
- T . ¥30¥37 wi¥3iTIS3L . -inwuﬂaaqnaaqlumqz|naaq4q|||+..!

NUILYINYYL SLINS3d ¥ YIvQ Q1313 3ivIndllyvd



4]

31

[i4

7

#
il
|

th

- T -0 "

05

. N R e L (1]

B ) - . T ) - "

i

"

- 11]

12

1]

- et - - r

1]

*9H*NI 26°62 *4 930 99 & o

. o

Alvd NOIGSSINI "

_ BH/9N  O®" BH/81 o9e” "ONQJ DINYIHO Uhd T

L1

WISO/9n Llp* »4J8U0/49 2000° *ONOD JINYINO £3 <t

"

T V4T "IN I
9°2 942 *ANGY JINY930 NW o

18

i JIVHe RUTSSINI "
dH/9% 50° 4H/781 2o01* "UNOD DINYINONI ¥Nd 4, 0

[ 1]

WICOC79W W80~ ¥ 3J8073% 0000" ~ONUT JINVSBORT 83 |,

- LH

S ¥d3 “9N 1]

- TTTREYT | “ORUT JINVYEONT AW "

113

3LV NOISSINW3 u

BH/79% 1L gR7a 111 3 ) vI18Vd T1eVEII TS indé "

ol

__WI80/9M wi2'§ »3406G/49 bI0O° “luvd 318Y43ILIT S 82 .l

£l

S ¥d3 "9w 0

b 02 M1 *L¥vd 3TAvHILIL S NW "

i1l

6°n01 6001 J1LININOST INFIHAd 081 n

4]

- HHIVY Y$oeR 10T T HAIV T TUeLIRESE JiVH FOT3 WIVIs wWniav . 88«

"

_HWIS *16995%6 H4I% *rot26itt sANO *3iVH MOYd XIVAE gLe80 o

[}

Webs 2£2°¢I1 Ni=0S swpesn vYIuyY NIVis sy '

i

T - BdW §YE T T T TURdd T @YW T T T XITIJUNIASYI XIVIS 9RAY . SR

s

.9 *2y 4 *got dWil NIVLE I9VHIAY 8l '

t

IHeWH B9°ELL IH=NI 90"0f ‘SeY *£3¥d NIViE 8d '

]
T ommmmmem T 02H=nn 00" 02W=NT "O0" T TV TWIVIE 40 53 ITIVIE %4 .
H

IH=WN ¥9°E L gHeN] 90*0% 3uNss3dd I1yLINOHYE ad




S T N E B ON ay S Am R E By D E B R Ul TE W

£t

14

7=

(003/0M8) ¥ *81 + ((UOL/70MB) = “1) & UW = SMW

e (T va

-
o

-
ot

= {001/ 1P )« “98'4e = GMH

SYY NUVEIE 40 AHOLIM ¥YINIIIOW

z D01/82 ¥ (0° +2°6l)) + (0O0L/728%9°(2) + (001/voeg"

) = (MW

92° % (02d ¢ 2Nd) + (258" & 20d) + (#p* & 202d) = (N

CTTTTTTTUTT RV WIVIT LE0I0 IHYIIW BV WIIITOA JOYEIAY.

‘oot

8 Sucscsssssscacscssscess E (Nd

966°

"
%
111
*»
t
4]
41
[
[
"
i
L
s
"
£
o
1]
[1]
[
L1
£t

7 [ - o0l

*005 7/ (OM@ = *gol) = QW4

SY9 NIVLIE ANO 40 NOILIVHY IIOM

"
111
143
13
14

06° + £60°022

§ SrccccssssctenmsEsaenRaneS

oo* s "o01

INTIEId T8~

w (JRA—+ TIEWAY 7 (JRA = “00%J = OMG

SY3 nOvis NI 3uNLSION IN3ID¥3d

3% 06" = "6t v IOI60" = JNK

IJ7A # LOLw0° = IMA

ENOLILIONDOD CQUYONYLE LV ¥OJYA ¥ILYM 40 INNT0A

(*09v + "Si )

T ececssscasssccencescrstdresnenaredaseadeceesssvecssaaases ¥ UICHK ]
(9°E1 7 052°1 + 9008 ) ¥ #00°1 « 095°Ll2 & 199°{1

AN« IRI"ITY = aIsmk

SNOILIONGD QHYONYLIS LY UITJWYE SYI ANO 40 3IWNT0A

JICT ET~ 027

(7090 %+ WL) 7 U9 RET 7 Rd + 9d] & L'

A A e~ oa o

o TN ISNOWIVE T

[=df¥ *ON 1831 SNUILYTINIIV] 3FLvTINIIL1dYd IdnvX3

!

-




I

"

T ‘ ’ , TOOTTe"8 T ET(9TIsv 4 fevST) /7 Veoldelkr  » 1007

® Hnd

(9°ESt & §0°SL) / QLGB0 » 6] = HWd

S UJOHL3IW ¥d3 == HH/8487TF ALVINIILIYVY

4380749 100° % §60°022 / E9°%1 v p°02 v 100°0 = §)

QLEWA /7 E9°ST » N ¢ 100°0 = $)

- T {SNOTITONOT UHYONVLIE 1¥) § Q0Wi3dWw VdI -~

015 ® 0IS* = 99°0% LI s *02¢

AN3J¥ad N’!.Qd P Ty Ty Y R P P e T e L L L e ettt ettt s 081

T oge+ i Y7119 8T170%8e" T — Jo3v 08 Jov0u"Tw0us"LT2 D+ 0l $63920070) Is (T u9p+ 00T J=08"50%)

nznczncuucn>chru\nnn-oouozh-\-Ao.n-\zauocau-buzbuonua>c¢camoo.cu-¢nn.aoconp-com.monu = 0%1

L

JILININOE] iNIINI4

(*09r + "901 )

((o00L/7tp* ) = *1) » 90°0f = “0952wNSE . Le9° Lt

B t*09% + §1) 7 (L00V/0M8) = *1J ¥ Ea » B0 # 109 L1 = QIGED "

SNOILIONOD QNVONYLS LY MO JI8LINNTOA BV NIVLE

éggj .'l-.....'."l"ll.ll-.'.......'.."ll-.'-.......-%lf "

T - H3IV “0YR2HRTT = HOT7009% AWRARN ¥ 170

wpi/0098 = ¥ » A = §0

® B0

SNOILIONOD XJIVLE LY MOTd JINLIWNATOA BYI NIVLE

§dd 41°%  ® 91 s (9r°0f s 18°%2 )JAHOE) / Lle°SS v wu* s ev°se # sk

- (e

(SINd » (6d » SMH)LNEBE) /7 d130 » d) » 60°SE = GA

B

SNOILIUNOD MJIVLE LY ALIDUT3A SY9 NIVIE

TTTTIUTU9Y T 4RI 4 HATLEUS IHT 30 TWNRE T2 4VE0




- $f

1)

(1]

i

1]

I

1]

14

n

vivagd Q7314

1) *ap2  0°fK ‘9L *S® . "BIl___ 91t 91°1 FOVHAAY
: Tiz*tie DroeL S 1¥101
*pg 062 0°€ ‘20 ‘e *p2t  SiI°} it 02¢* 1L2°¢12 srsl  0°02¢ ¥9=9
b1 Yoz 0°'% 2N T LTS Y [ 020" 00tvo02 €257 ovo0ot ({23 ]
*is 052 0°% L] o1 *p21 SiI"t st*l 020° g2e" 991 8051  0°0R2 20-9
ol 1] *ps2  0°% 08 "9g . °*git_ Gt g1*y 020" 0SS Lt seel  0°092 109
*0s *0s2 0°% *29 TN 021 sSi°*% s1°1 020° 002° 091 SO¥1T  0'one ¥0=§
*0g 052 0°¢ “o® 9e ‘02t &1l st°1 0z0°* 0S0° Lt Sestl 0022 £0=§
M 1) *052__0°f ‘08 ‘99 ‘w21 1'% si*1 020° 0S9°EKT s26l  0°002 20=%
1) *ps2  0°g *08 “og | 121 &1'1 s1°1 0207 osi’ozs $05t 0°091 105
! 1) *g52  0°% *08 TR 021  &1°% s1°1 020° si9* 0t 0E2T  0°091 vooy
_ 1) *0%2_ 0°g oL *99. "L Si°1 Si°t 020° 009" Wb o012t 00wt £0=¥
‘on ‘062 0°% ‘9L ‘o9 el s1°'l 4 02o0° oov*1e osit  o0*o021 20=v o
*gn *052 0°g *9L 29 ‘501  S1°1 s1°1 020° 0SE" 99 ogtt 0001 10=¥ n
o x) ‘gg2  o°f i ‘pg ‘251 &1°1 g1t 020° S§42°SS $501  0°'0@ 10 ¥ .m
') 052 0°% T *2e 11 st si1°1 020" 0s2¥2w S0 0°09 0=
1) *op2 0°% "L .oek *ob g2t s2°t oeo* 006°92 si0t  o'on 20=¢
2y ‘gt2  0°% "69. Wi ‘ow g2'1 s2'1 o20° osv st 556 002 10=£
000°2 Skb 0 LINI
."......'..'.l'...-..-..-..."-.l'--'---'--'."--.--'.'.-'-."-".-'--'-'.-".-....-'..-..'......-...."-".""'-.
137100 131 I¥NLIY  o3nIs3d
esesevadlendE® AsGEeEdeSmsedese ﬂlUQJU
(4°930) (4°930) (OW°NI)__ (4°930) . __ (4°93Q) (02H"N1) {OZH"NI)  (*12°N2) dH=w2) (*NIN) *ON
FITET dW31l %08 WNNJYA dw3l e WILNINIIIIG TED oNigv3y ECTY INTL INIOd
HIINTIOIWI  3T7dMYE dRNd ¥IL3IN 6Y9 ANA  NIVLIE JUNSESI¥d IDISIN0 ALIDONIA ¥3ILIN SYS  NI0TI AVdWYE ITHIAVML
BILNNIN 0702 AUIAF VivVa JE0I3E ¥ Gvas
v00° 1 H0LIVd *E17Y) BMILIN
§0" *4410 °GE3¥d_3IININIIIN SHNI_0°E @ W4l 000° A9Vv3IY
‘052 ONI1136 XO6 ¥ILVIM TON *WuIHi
*ps2 ONILLIS ¥ILV3IH 340dd e *44300 3enL 10414
00°% 4013%4 D 6oty reale (NI)"WIG FQIENI NIVAE
1t 4410 QYaH ¥3LIW iv12000 (g)ya3annN ¥31714
164 YIYWNN X08 ¥3L3NW s0* (OZH°N1)*6634d J11VLE
H3GNNN X088 3VdWys %5008 (IH*NI) "8 3u4"uYE
02 3MNLETOW G3INNSEV Y (4°930) *dW3l INJFTENY :-
ot1s* *0°1 ti0te9 3ITIZON #399FOSILINY ¥ ¥01Vy4340 y
RSY12 14 S 3dAL_B_HAONID 3804 ALY NI LuYY 3dAL 3NdWVE -
et v
2=dfv HIGWNN NNY 137100 ISNONIYE NOIAYIOT SNITdNYS . 4la-”
_ __Yese0/n0 . - 18 1 D . ANYEY €13318 ALIYI23dS HIIL W JCLAL




§i

13

&t

il
H]

T T AL T SV NIVABeLM ¥YINIZTON SHN
T T eevee T eg*me §V9 NIVLIG ANO=1M ¥VINIIION on
p2*6i 02°6L _ANG **T70A AR 28 ANIINIM 2Nd
00° 00° ANG ‘*70A A9 03 LINIJWId 03d
N Y 1 T 09°02 480 *°10A A6 20 LIN3J¥dd 204
02* 02" ANQ “*J0A AS 200 LINFDUIM 204
£66° £66° 8YS ANQ NOILIVHS TOM awd
T T e TH INNTOA A8 JUNLISION LINBJUId ond
»§NOJLIONDD ONVONVAS LV
WIS 180" 438 swe’t HOdYA ILVYM 40 INNTIOA A
. i - “IN4I29 _¥IIVIe ONV GuAONIeW]
10§ 1°0f NI 031237702 02W 1vi0L A
i,
WIS S96°S 278 689°012 03 TdHYS 8YS ANO 40 INNTIOA OLOWA
U IR ' 4 4__ g8 dWaL H3i3W §VD IOVEIAY Wi -
. SNOILIONGD BILdw LY o
Wend_£86°S L14=n2 112°132 Q21dNYE SV ANG 40 FWNI0A A
4080
o _O2HeWW___S'62 O02H=NI__91°1 FENE8IUd I JIN0 FSVHIAY e
ve" TN AN312144300 39N 10414 42
WH 0L NI ois” N31INVIO IVZI0ON SNI TeNVE [[]
w00y »00°1 NOLIVZ NOLAVHSITYY ¥AidM A
91 91 SINJOd ONIVdNYE L3N N
0°02% 0°02¢f "NIN 71631 40 NII 1 Il
L . 114 (174 HEINIdeWIL 4
GEb SE6 LUViS*INIL [T}
L rz I rl}
18/80/00 18/90/90 24v4 4824
SLIND JIMLIN SLINN HSIT9N3
1374N0 2ENOHOVE T=dEVY  1SEL

43943083UINY ¥

¥30v31 wy3l 1631

ANVETY 2731318 ALWIJAME HIAL W

NOILYTINAYL €1NS38 9 viVQA G314 FLVINITLINVY

$S3800Y ONY JMYN =LINYYd

Y S S O EE I M BN U IS OGN B A BN GBS By BP AE e

-t w w oa~om o




(]

I

it

14

i

1

14

af

S TS N s e N T Il s

. T 41
: "
o — m— B A e = e e - ——— _— - W p mermm mm———  ————— - PR — ﬂo
i [
{ €
! . 14}
Am "
of
e e - e m—e - ——— e —— A an ——— o
"
il i
"
i
113
1 (8]
| w
] "
) *au Nl 26°62 ‘4 930 99 v o
L4
21¥H8 NDIGCINMI "
. HH/9N__60° #H/81] s0e’ *GNQI JINVIND Yy I
L.
niso/owW Tot° «4280/49 0000° *an0old JINVINO [ b %
i 13
{ G Va3 °W "t
. 9°* 9° *ONOY JINYIND NN te
! 1
' JLYH NOISSING of
yu/9N  2L*e yH/a1 ¢00°9 L8¥d 318Y43114 und ~ I3
"
WOR0/9M ¥98°2 »4080/49 €100° Tavd THOvealNId [ 3] .Jv.:
A +
& vd3 " _ 1
2t 2' it 18¥d 3avyaLils NW v
i it
! 1Y% NOISRINI u
HH/9  00° aH/81 000" anod STNYSUONT il "
. or
-xuan\w:-‘ooo..l Juuncmuw.:aeoOw QNOY JINVONON] L i) L
. "
, S vdd "9 I
, 0°* 0* aNO3d JINVANONI L] "
L]
_, ¢°101% g*10t J1LININORT LNZD¥Ad (11} 4 "
. 11}
HHIY *gEL19201 H4Y *21ies9t ALYH MOd NIVLE TVNLIVY [T o
n
HWIE *L22k0b W48 "peerpist sANQ *31YH MOY4 NIVIE 01880 o
1Y
Weps 282°E11 N1=D% NARRAN v3uy WIViE 4 t
i
e T T gdn | §°2 sdd &% 7117073 €V WIVIE 9AV 7 p—
3 ‘g 4 ‘sl dWal NIVLIE FOVHIAY | 7Y '
[ 4
OH=WH SL°TLL SH=NI @#£°0€ *cBY ‘g3kd WIViE Sd i
}

T T 02H=WN 12°1 o2H-Ni €0° T 7 TTEVI wIViE 40 S3bd JiLViS 184

gHanN  §9° L LL gH=N] B5£°0f HNESINd IINLINOUVE ad

oy

r‘




-~

73

s

N {1

iy
1

.

i
i 13

1]
)
st

4

8492 = (001/99° ) ® "QL + ((001/99° )= °[) #98°@Z = QMW
(00570M8) » 91 + ((001/0MQ) = °1) & OW & guw

EY9 NIVL8 40 LHIIIM ¥YINIION

* ) = QW

92° » (03d & 2Nd) & (26" » 20d) ¢ (¥#*° & 2004) & OM

SY9 NIVLE ANO H0 JHITIM HYINIITOWN 2IVUIAY

‘o0t
_ . MO\OQ g ssssssecasssssessvassesss § al
i* = ‘o001

‘001 /£ (OM9 = °001) ® QMg

SY3 NOVLS ANQ J0 NOLLIVES ITOM

A-53

el + 59°033

INIJNTd 997 & se & ONE

sl o+ o0t

(IMA & QlBMA) /7 (JMA & *001) = OME
SYS NIVAE NI IMNLSI0M iNII¥3Id

438 Sv°1 s 15 » LOLWO" = JMA
JIA » Loied® = INA

SNOILIGNOD OUVONYLS LV WOJVA HILVYM 40 JWNTOA

(P09 _+« *18 )

43840 Om.wn 012 E fotesneedttdselcranlesteslesssasssdlsatites bsddabisbhes: g

{9°%1 7 £91°L + QE°0K ) » w00*) » ff2°112 » teetit

........... TT*090 ¢ i) 7 ((9°CE1 7 Wd + Gid) » A & WA # Je9°LT) = QLEWA

SNOTLIONOD QUYONYLIS 1V G31dWYS BYS ANG 40 INNT0A

T
3
[£3
L9
o
o
[ 1]

-t o w e -m

137n0 8NoHIvE
i 2=dSY *ON 1831 SNOILYINIIYD 35vINILL¥VA 3NdN¥X3
R S N BN S S O B S B AT BE O e B T SR e




b 15
a3 o
13 S U P e L
o 00" = (9°ESh ¥ §0°G1} /7 ‘vedwpriks . 000" s HWd "
Ly
It . (9°5G0 » £0°G1) 7/ Qi880 » B0 & U4 "
. | oW
# “ G QOHLIIW Vd3 == ¥H/8E7T FLVINIILAVY "
F1 ~ . - [1]
1}
5 ’ 1]
s 4950/49 000° » 659°012 / K&l & 0° v 100°0 = §J ”
g 119
_,, t QLEHA 7 E9°*S1 % NNW ¥ 100°0 = 82 "
ol I SO {F
. w {SNOILIGNOD OHYONYLS 1¥) S QOHiI3IW ¥dI == SNIQY¥01 ILVYINIILNYA "
111
1] _ "
] | L1
o 016 ¥ DIS® = EC0E v 92°9 s *028 u
I -BHDBW‘ _PP. ﬂow - llllllll'ill'l‘l'lNJJnﬂnl“ﬂ“.ﬂ.l;l_.hlll.ﬂdd..-.....J-.-.III..JEOM\-.UHIUIIllll.llll'ﬂ“lllllll!'l'.lIllll.l.'li.ll.llll‘ll.l 2 Dﬂﬂ It
r C(( 090+ 18 3/7C{9*s1/895"1 mvonn.on jspoo stz tr2 )+(*1t ¥699200°0) ) {{° 09+ 0} Je95°508) ot
1 [ 14
a (NOSNOsSdRSA®LL) 7 (CC 09y +NL) /((9 K 1/Nd)+
~ .
ki W 311ININ0RT INFDNRY ¥
13 - ! ) 5.
\ .|| *
] 4 , i
“ , ("09%¢ + *&11 ) u
I&Uﬂ LTI T 12431 ] I..-.llllIlllllll'llllll--lllll‘l-'-l.'.ll.'ll""ll-.. ﬂa \w
“ W ((001/99° ) = *1) » 9E°OE » 21298298 & 1¥9'1} o
s — e ot
:. {5099 + 81) 7 ((001/0M8) = °1) s §d » 80 3 tv9* Lt = 01880 n
! I
I ! ) GNDILIONGD ONVONYLIE )Y MOTd A13LINNTOA 8YS xucra "
“ _ .
0 e — o
o , wddy *2119629¢% = WUI/7009% RANANN » 92°0 = G0 :
L 113
1l , #v1/0095 » BY & GA = §0 o
! [
" : SNOILIGNOD NOVIS LY MOT4 JT¥I3INNTOA SVS NIVLE '
m, i
1] S U PO, R .
| ! [
s . $dd_92°8 x *91 s  (PE°0F ¥ 91°92 )1U0S) / Lwy'ws v w@° s 49°50 = SA '
T “qe
't (FINd » (8d * SMW)ILHDE) 7 d130 » 43  6#°50 = A ¢
]

= T ’ o {(09v + €17 » WAILUDS 3Wi 40 "wns = 4130

, [ SNOIL1GNOD NIVIE 1Y ALIDOIIA $V9 NOVLE

Y |

oy




~ §

i

1]

il
i
- 8l

fl

‘ot 062 0°'f *9¢ ‘ou "wil si't St°1 39VHIAY

T oo 141 1] & 0% FIVIUI
‘oS *p6e 0°g *vi *Z9 ‘12t si*l s1°1 020° S50°v2Y S051 0°02¢ vo-¢
1 082 [ of S ¥ SR ] -] "1t [ 48 9 ¢ [1Y{: I D05 0THF 144 o oo s0=@ |
*sS 1Y 0's Y ‘98 "ot si°i [ Rl ¢ 020° 0S4 L6k 8081 o*one 20=%
‘29 *05¢2 0't ‘el 1] ‘00l sl*y St°1 020° 009° b8k soel 0%092 10=-9
25 Y952 o'k '€l Toe 12t [ A0 STl 020" 4 24 ¥ covl OIS Fo~1
*1is tose 0°s Y “ow 601 si*1 LA A | g20° 002° 95K Spil 0°0uee L0~
*0s *og? 0’ ‘sl *£v £l Si*l Si°1 020" 000°SPE sl 0°002 20-4
-1 114 't 51 4 d T3 4 £ 1] Gl | 4 (11 Jufk § % 101 [ e ] )¢ T0=1
‘9 *o0s2 o't ‘0% 1] ‘ol s1%1 St°t o20° 009°81£ sz21 0°091 "0=9
‘o *0se 0°K ‘0% ‘ge ‘g1t si1°1 L Sl § 020° 004°S0% s021 o°ovl £0~9
*Iv a&e— aO'% "9l TTeE ;.mdaarsnu.q.-:!am~4a=|||la~a¢|||||ldqdqMmms:|1||wmda|||d4d~«|||iddnd|||||||uﬂ
‘L *062 0% *si *ve ‘g6 sI*t &1*1 020* 002° 612 g2t 0"oo0t 10=-9 |
‘S ‘982 0°% *ti ‘99 *s01 g1 s1*1 020° 096°592 0501 000 "0=§ l
il 7 ol 1144 () R 1 ol 74 7] oTT 11 bk T 1% Sl ! 12 oL1vese  or0T  oTOv t0=%
‘g0 ‘952 0°g ‘ol "o% 111 [0 | Si*l 020° 009°6E2 010} o°ow 20=§
e *0S2 0°L "99 1L 01t 1 10} sSi°1 o20° 089°922 056 0°02 10~%

B - B eI L 1?d (14 ] TINT

i ke o ol D A U A D P D D D D D O A D A D D D A P A R A A A e o e U U D A O N A A o A e e R

IFTINU  1T1NT VITLIV JIFITI0

cansdesnseendsw sSssscssssesassss {32072

(4*930) (4°930) (9H°N1) (4*930) (4*93G) {0ZH*NI1) (02H°NI)  ("14°NJ) dH=¥2) ("NIW) L

dh3l dR3I1 W08 WAMIVA T TdiW3l T dW3Al WIINIFIIIIT av3iH ONTUV3Id IAT] INTT INTOd
H3AIN1dNW] 3Tdnve diNd #313W €Y9 ANO NIVis 38nS§3dd IINJIH0  ALID0TI3A  H3L3IW SYS MIUTI  INdWVE  ICHIAVHL

BSAITNIN U°02 KEIRT VIVU GBUJIY ¥ UVl

P0G 1 ¥OLIVY *HITWD ¥ALIN

£0° “441Q0 “8634d IINIYISIY 9H"NI 0°%E € W3D oo0* 39vav3id

*0587 ONTILIE X068 HALYIH— T - " *ON “WE3IHI

*os2 ONILL3IE Y¥3LYIH 3IL0Hd ve* * 44300 3dny 10L}d

00%1 40AI¥4d D re*ele vo QLY (NI)®W1Qa 3JQISN] NIVLIS

T vIITU OVIH MIALINW DL rL400: L (STUIOATN 931713

104 HIUWNN X098 H3L13W s0° (O2H NL) “S838d JILVLS

HIBWNN X089 231dNYE 90°0¢€ (9H"NI)*5534d" yvd

[ 4 JUNIEI0ON QIAWNSEY T . YRy T (V93U TARI1 T INITENY

0ts” Q"1 1101=9 3TZZUN 43983853ILINY o ¥01v43do
S6Y19 14 S 3dAl ¥ HIINIT 3B0ud _ 31¥ NI 1uvd AdAL 3TdnvE
E=dfV HIBWOAN NNY 1371Nn0 I8NOHOVYE NOILvYI01 9INITdWYSE
___te/60/00 3ivo N *ANVETY 13346 ALTYIIAME HIIL WY 1NY1d

TR N T

bh

vivo 01314




S

s £1°02 £L°82 §YS NIVAS=LIM HYINIIT0W EMMH

” s s o meen e - : 99w e ed” E¥ NIVIT AHGSIM BVINIIWOR T OW
o I 11 Y S 0261 AU **T0A AW 2N_IN3IJ¥3d 2Nd

o | 00° 00" AMU “*I0A AQ U3 LN3DMAd 024

“ Tttt/ T .@ N 0902 0902 77 TAHUTTTIUA A@ 20 1INIJEIJ 20d

" -=-i:.||,..,_ MR @ aAMO_“"T0A A8 203 IN3J¥3d 202d

“ . gu6" g86° §Y9 ANG NOILDVHd 310W om3

“ . J Y £ 4 04 B (11 (WY R CT(Y 8 LR UE R KT oNg

i« . +8NOILIONDD QHVONYIS LV

. . Wi OI0™ FIE 998" HOOVA HIIVN J0 IWMIOA TRR

. . “1N* 139 ¥ILVIE ONV Su39NIgM]

. T TTTTTTT T T TTRtes T T T T e eSS T T T UNT 03123 3Mod oewn vl ITA

“ : »ENOILIUNQGD GNYONYLS LV

. —TTHIT TERT II6 TCO°UOL  UTVIREE SVO KBOU 407 IANTOR — UIURA
» ..Iwi!:. J_atee_ 4 0%0@ ___dW3l 3A3IW BYI 39VHIAY Wi

« “ SNULLIONOI ¥313W LV

X . | wend 156°S 14=N2 §5£°012 0314WYS GYY ANO 40 3IWNT0A WA 9
" | douda <
: . 'O2HeWN__ 2°62 _ O2H=NI_SI1°1 3uNE638d 3214180 I9VHIAY Wd

" ©e° ve® IN312144302 36ni 10114 4
“ R 1 4 NT 15" ~§3TINVIT JTZZON SNTTIRVE L

" . | o~ ....hoo’y . voo°t . HOLIvd NOTAYHBITIY] 8313w A

© 9 91 §1INIOG INITJWYS 13N dN

_.~ , —Toe UT0e  "NIN "IS3T 30 INIT 1IN 93

h“ Sus1 $061 HEINId=3Wl1L Al

) R TTTORR T T .... TTTTTORG TAVIS=3INT1 L

““ 18/60/00 19/60/b0 31v0 1531

n SLINN J1Y13W SLINN HSIT9N3

L2 U, N e R el e [ e

! L374N0 3SNQHIVE i-dfv AS3%

Y394IASIINY ¥ N
H3J¥37 wWy3lTiS3i

NUTLYINEYL SL1INS3Y ¥ ¥YAVU U314 LY INIILdvd

ANYBIY 3315 ALTYVIJACE WIIL WY
“8SFUTIV TNV JHVYN =INVTd

CEETE I

1-1_1




1]

t

%

11

[

143

1]
[ _ I _ (1]
i 1]
i
¥
L]
(13
[{]
T ) i
113
*9H*N] 26°62 "4 930 99 or
(14
2lvd NOISSIMI "
UH/9N  Ak" 4H/81 600* *GNOJ JINVIHU ind o
"
WIBU/9W ObE" »4380/49 2000° *aNOJ JINYSH0 4] It
.3
T V47 "W tt
£ “gNO) JINVINO NW @
(13
’ - 31v8 NOISSINI N
dH/9% 92° daH/87  £98° *UNOI JINVINONI HWd | w
g "
WOEA/75N 2.8 *JI50799 T000" YONOJ JINVIEONT [ ] It
. ”
) § vda *"9w st
: L Al | TONGJ JINVIIONT L1 "
€4
ALYY NOISSINI u
HH79% &5t HA78T  UsL"¥ ~18Vd 7YWeVEII I3 .| T B T
. of
) WIBQ/9HW poE n #34280/49 6100° “14vd 3dva3dLIS 3] ol
[ 1}
S vd3 *9w 0"
082 0°s2 *i4vd 318v83ILT14 (T "
11]
0*to0t o°to0}l J1LIANINOS] AN3IIB3Id 11 § "
1]
N T 1) "ChI99I0T W4V M TIEFi %1 JIvy ROVd WIVIS WLV 4.3 B
"
HWN2E *119656 H4l8 "pee19ILE #AUU *3AVH MOYA NIVIE 01880 o
11
n=08 2£2°K11 Nl-US FTYITT Y34V NIVIS 1] '
¢
Tt BdW = &°2 T T84y Y9 T 7T XITIOVIA BVY WIVIE FAV 1, '
§
9 *qp 4 *pl1 di3l NJIVEE FIVHIAY sl '
4
OH=nW 29°§591 9H=NI 90°0% *sdyY ‘S34d NIVILE 84 t
]
o - T 02H=wW L2°1 7 TTTO@RHANT RO T T TTTTTTRVS WIVIE 307 R 3E4 JTIVIE 1%d
_m _ IH=nW 25°891 IH=NI 90°0% JuNsSiad J1313w0aYE 94
B R A A I I BN D O D BN B B IR TS Tl U B e




fi%w? g l00T7ET™Y ) 791 + {{00i741"1 V=""1Y «38°%¢ = GCNnm

(001/0Md) » “81 + ((001/QMY) = *1) » QW B GMNW

EYI NIVLI§ 40 AWILI3IM HYTINIIONM

- H e e e i [ —— -

9982 2 001/82 » (0° +2°6L)) + (00R/25%9°¢2) + (00l/tneg2" ) = GNW

62° % (0Jd ¢+ 2Nd) + (28" » 20d)} ¢ (v0" » 202d) = QW

[ " T TEVY WOVIE KUU U IWSTIN BVINITTON 3IVEIAY —

' ‘o0t

QQT- 8 ssccrscccccsccevecccsss & (W

W T Ehd | = T001

*001 7/ (OMB « *Q0Y) = Owd

. BY9 NIVLS ANO 40 NOLLDVHY 30W

te*2 + 250°902

- A R A o

Lvte s “pot

zjss

. SY9 NJIVLIS NI 3YNISION LNII¥3Id

438 Iv°¢d = Tes * I0Ie0” = JMK

ITA % LOL00° & JMA

SNOILIONOD QuY(QNYLE LV HOAYA HILYM 40 3INNTI0A

(*09p & *09 .)

ToTTTTITTT o TR Y WLY 7 CTUETEY 2 RS R T R X Y RAT Y IRYT LT E UIRWA

&uan 4D b T 4 (B I T IO T IO -ngllll
(9°€El 7 OS1°% » 90°0% ) » 000"} » SG6°012 s 1y9°13

SNOILIONOD (QHYUNYLIE AV UITdWYES EY9 AHO 40 3IWNT0A

Eal TR R R

T o T T TTTTIITIND CIBNOHIVE

f=dEY "UN [$32 SNOTLVYINITIYD AVINIILYUYL 3Vdwy¥X3




s

H Pt

i

] .

15
i o
? vy E TaEGY v E9TSTY 7 VERIETAL .
o (YA 5 {9 % * &P 7 Tuveeivit * 200" = BWd "
| I
" (9°E50 * go°si) / gisso » 82 » Ynd "
11
-8 & UOHLAW vd3 == uH/887 31¥INI1LYvd "
3. . P 1]
o
14 w
68 3350/89 200° = 2a0°Roe / En*sl ® 0°52 » 100°0 s 82 [
M
" aLewWA /7 Ew°S1 ® NW % 100°0 = 8] "
) :, it
L
I 5
i ¥
. i
o glg® v 0is® % 90°0k * gee » 028 1
wl P:UUKU& ﬁOu —Oﬂ 2 llllll.lll‘llllllll.illlllll“lll..!lllllllllllll!ll.llllllllllllll!lllll'illllllllllllll.‘llllllll = Qﬂﬂ "t
« 096+ 0% Y7LETET7a51" T qﬂaaqawlq.mqa‘qumnm.o_w Ve 4 TR . 1) o
o
P pzoczocau¢w>c»»u\nAa.oaao:hu\nao.n—\:mu0:&-urul:-onua>coco~oe-euucnnooonoupacomomonv = 081 o "
1
" J11NINOST iNAM34 T
n A st
"
14 @
T« (*09p + °vil ) u
a ((ooysL1°t ) = *N * 90°0§ » "ewOo9RE9E ¢ 1091l "
[} al
2. i 1} !
i
[t sNOIL1ONOD ANYONYLS )V Mo 4 JTHLINNTIOA SYI NIViE "
1] a-._.

i

H3JY

1
2 pel/0098 & gy » A = 80 al
i )
" ENOLLIONOD wI¥i8 LV RO4 21uAINNIDA Sva N¥IVIS %
[] i
e e T T et ;
f ]
‘ 43 92'9 = 91 ¢ (90°0f ® §1°82 Jiaus) / 01270S ° ve* s ev°S@ ® BA v
£
' (S§iNd » (5d ¥ sMn) Lu08) 7 4130 v dJ ¥ setsy = SA 3
1 !

—_— — e T e e ——

e s T T .|‘11|lllﬂ1qdmloldﬂq.|-|§2 ®
ENO111ONOD NIVLS LY 411230734 &v3 NIVLE

A
S CEEE TR - . amm EE B EE e - Em Em T - W WA = L




. . . Lo v % : v .
IR BN = BN BN N ) & A AW D B B Al = T T LT
-

it ! “ ™

€ hivh s e e e e N tam e e e e e e e L e men e

" "

4 ! R

41

|
" ; 6°901 JTLININOST AIN3IIN3d s

" 19
‘09 s201  o° 29 *£9! ‘20t CY Y IVEIAY &

o _ 9946°L 0°52 gvi0L u
ty L1
09 *s0t 0° *£9 *u9 | “rot TH in® o011 811°065 ognt  0°s2 "

. *09 *sol 0° *29 ‘g9’ ‘5ot int e 001°1 S05°RES s2rt  0'02 o w
L *09 ‘201 0° *29 ‘29 *201 _ iv° i° 001°1 $£0°486 020l 0°sl O n
| *09 T 0° *29 *29 T et 0’ oo01°t 0S50S cint o¥ot < |
® *09 *sot  o0° *29 *29 ‘gor  In* v 001°1 onitges olel  0°S “
« 261°29% sont 0 L1INL st
_ﬂ, "--".'...‘...."--..."-..'-.'-'--'--'F'-.'.‘.--l‘---.-"l--'--l-".'l..'--"l'.-'-.l'--"-.-'".'-.---".---."." “”
" 137100 131 IvnidY  03uigI0 u
- e e s ee - de e o . Hlua 12
2 {4*930) (4°930) (9H°NIT) (4°930) (4'930) (D2H°NI) (O2ZH*NI)  (*L4°nD) HMer2) (*NIW) *ON o
w dwlj dW3l WNNIVA FLx T dwill AVILNINIAILQ Ov3H aNiaY 3N ImlL IniL IN1ODd . o
" MIGNIJdN] HOLIVdAWIE deNd H3L13IN E£v9 Ay0 NIV1IS 3INNSSINA FITSIH0 ALTIOIIA  HAL3W S¥YI ¥INTID IV4WYS  ISHIAVM] n
£

m §3INNIW 0°C  A¥3IA3 YLIVO QM0J3IN % OViIM "
_ _ 950° 1 NOLJVS °“811v) NilaW 50
" 9H°NI 0°01 @ W4D R00° 29vivIT "
n *0 9NIL136 X08 MILVIH ) 981 *ON_“WHINL 1
‘o ANI1136 H34vIK IP04d oe* *44300 38Nl 40lld 7

§ po* 00°021 (NIVY*WIO 3I0ISNI %Jvi$ I
n g£0°2 *4410 OVYIH_¥3 1IN IIL W¥V¥W N3ISHIANY (S)NIUWNN ¥ILTL S "
| s94 ¥IGWNN X090 NI L3N nZ*e= TOPR"N1) °SE38d JILVLE s

U HIAWNN XNB IVdWYE 0s°0¢ (9H°NI) "6SINI YR *
' 0*2 J¥nislow QIWNSSY ‘09 (4°930) *dW3L INIIANY t
g1 *Q*1 IVZ20N NOSYW IS FELED '

! id 2% 3dAL ¥ HI9NIT 380Md 3216 3N 1Hvd Jdrl Idwys s

] . '
Yindly NIGWHNN NNY 1T ON 3118 NOTLYI01 NI TdWVE t

' 16/L0/90 aiva | ANVETY HI3L Y NV t

1 * 1

viva a1al4




b 51

[

1
it
1]

i

“9u WWOO{ ONY 2930 02 JdY SNOILIONOD O4VONYIS w
- - .
o
216301°2 11e350°S 01e355°4 604326°S 90630v°9 ©0+390°1 L0+368°2 00+4300°0 L0+320°1 (W380/€373T1nvd *ON} 09070/N0 1z
100299°%  104322°%  10¢316°p  104362°2  10¢307°1 10+392°1 _10+4392°1 004300°0 10+309°6 {w360/9%) Q90710/W0 o
10=300°C 10-320°9 004390°1 004356°1 00430.°€ 00+4360°9 00+3iv*6 104322°% 10+325°2 (SHILINOBIIN) *VIQ NYIW *039 "
£0=320°L 20=312°1 20+3wv9°1 ~20=396°1 20-3¢1°2 20-3v2°2 20-36£°2 20-3S£°2 T 080 NVNL 8aTIVNE .uumqummqlqmsuuuaullnm
S°1._ 20-350°1__20-320°2 __20=-321°2 20-322°2 @20=322°2 060 NYHI HITIVWE (4Iv/¥9) *HWn) «
T64314°1 104312°2 104352°6 104390°y  104398°p  104361°S  T10+43i€°S 1043L5°S 060 NVHL ¥3VIVWE (WISO/9W) *WND “
T04319°T 1043219°2 104305°F 104352°0 104319°0 10+3p@°0 10¢340°S 10+310°S 050 NVH] xu4qudemuqmmmqnqmuunnunl.n
291 95°92 99°%§ »9 2e 15°9h - bvglew 91°1§ 91°16 050 NYHL NIVIVNE GEVW_40_INIDNId *WN3 «
10430£°1 104360°T 0043v4°6 00430£°L 004390°0 0043£0°2 00+3EP°2 004300°0 1043T1°§ 19V16/1380/9M o “
02% 09’2 ov'? 0e°1 oo°t 09° TH 00° 92t n-ﬂuuaunjn
L1 M 99* £Et 1g*2 19°v _ , 19°% iL*11 2121 {64313IW0NIIN) 050 “
6 ] i 9 < v 1 2 1 ¥38WNN X3ONI 39ViS u
¥l oS ) 98 [13 1] 113 2% it .|wmqﬂu|mqﬂuqumu|||u||n
HI$0/9% 20435050°1 WIY/9W 10430916%6 4780/49 20=39685°b 49¥/49 20305550 3 SNTAVOT SSYW *ITv) "
00°52 ("NIMINOTLYHNG 9NT1TdWYS oip* *4410 QYIN HILINW H
fe? 02N 143 _..nqqqqaﬂq_.lat.“
11°02 20 - g * 0% (9H_°NI)"E634d ¥IVLIE o
20°82 2N 0% °0f (94 *NI)*ES3dd* VA m
o0°* 03 IR Y3 F1d '] SR Auﬂum..wqﬁdl.ll”.
00" 203 1(IN3IINIJINOILISOIWOD §V9 R N NOSYM ¥01vH3dO “
0°0s SONIIW*HYIO 3NIILHVI XYW Yindiyv HIAWNN NNY “
00°1 (33/wWB)ALIENIA 31D1Luvd 1e/i0/v0 2iva “
)l 33 dv*2ol _ ___ *dWM3L_¥O01dV¥dwWl_ = _ ) L 1 ON_3118§ NOTAVIDT INIVINYE ”

SNOTLTONOD HOLIVdWl 1v
99g* (W33¥)ILYNMOTS BOLIVAWI ANYETY HIIL ¥ AL13 % 1INV )\

I G oI B & o B N ON BE D B B B .




i %

€l . e - . . . b

"

£

" ; _ *HAJHIN_OL_ONIQHOIIY 3IYIH_03IIVINITIVY_ F¥Y GHILIWYIQ JIWYNAGONIY v
n m *9H WWO9L ANY 3930 02 38Y ENOTIIONDD QMYANYLS .
" "
" i?sfifl;;ﬁ,i:‘;i:iii:iislia:i!iet _ - =7
" ) _ _ “”
- 210352°1  T343IE°2 014309°9 60+4300°S ©0+311°9 Jo.mma.. 10+4379°2 004300°0 [0+4320°1 (WI$0/6€37IT44Y4 *ONY 09010/NO ”,
8 104399°5 _ 10+304°% 10+392°G (04366°2 10+3n¢°1 104372°1_ 10430§°1__00+4300°0 F0+309°9 (WIEG/9W) Q9010/KQ t
o 10-3£6%C 10=392°2 004391°T 004300°2 00+364°€ mo;uaﬂ.o 00+355°6  104352°1 [0+35G°2 (S¥I1IAWONIIW) °VIQ NY3IW °039 W
” E0=320°L 20=312°T 20309°t 20-396°1 20-351°2 20-302°2 20-3G§'2 20-365°2 0S0 NVML u3TI¥YNE (408G/789) “WND m
" £0=350*L 20-3w1*1 20-355°) _ 20-3G@°1__20=-320°2__20-321'2_ 20=-322°'2 20-322°2 050 NYMI_MIVNIYWE (4IV/49) *WN) ”
-0 103141 104314°2 1043SI°C 10430p°v 104320°F 10¢351°6 1043/5°5 1063LE°G 0SO NYHL ¥ITIVYWE (NISO/9M) *WNI .
'”. 10¢319°T  10+4319°2 10439G°f  10+3¢2°0 (0+379°p 10+4309°p 1043L0°S 10+4320°S 0S0 NYML NITIVNE (WIV/9W) CWIJ “
K 291 95°92 99°5¢ ve*2r _  15°6p (1M ] 91°1¢ 91°1S_ 0SQ_NYHL ¥31IYWS SEYW JO INII¥IJ *WNI H
. 10+4304°1 104350°1 00+InL%c 00+3I0E°L 00+4390°¢ 00+3Ew°2 00+3IEL°2 00+300°0 10+3L1°g 39v1S/MISA/9M -
“ 02’y 09°2 ove? 09 t 00°¢f ' 09° [Ty 00° 092t «u:.emuaaqmq:qqqﬂlmWIJm
= 9s° "' g0 06°2 , 96°h 69° L 9911 1821 (S3313IW0¥IIN) 0%0 %
L 6 9 ¢ 9 < " £ 2 1 ¥3BWNN X3IONT 29v1g «
H CETRI Y] ) T 98 33 M vs €S 3 18 mmqmmummmmqumwuuunuqm
ul WIS/ 2043£060°1 MOY/9N 104309%6°% . 4I80/¥9 _20-39685°n 4I¥/49_20=3pSEE°0 2 INIQYO GESYW *31¥3 .
" 00°52 C*NININOTLYHNO ONTIdWYS otne *4410 Qv3H ¥ALINW n
”” 1 02M : ctt’ ..zuu.aqqqu;uuumnuu:n::::.:
o L1to2 20 - . bE*Of (9H °NI)*SE3I¥d NIVIE
il 20%6L 2N 05°0¢ (94 NI} *§£SIud°uve "
”” 00* 02 IT%ef 407201 TIWIT WIVIE w
. 0o* 203 t(INIDNIJINOILISOJWOD SVD L NOSYH y0ivyiddo ‘
t 0*0s SOHIIW WYTIO 3NITLUYL XYW VINdIY YIGNNN NNY ”.
“ 00°1 (33/W9)A1TENIQ 30114V T8/710/%0 31va m
i p) Gl 4 dve20t . *dH3Ll HOLIVAWD 1T oON_3lIS NOI1¥30Y INITdWYS '
: SNOTILIONOD NO1DVdWI v .
L

e9t”* (W4IY)ILYHMOTd HOLIVAWT ANYATTY HI2L Y ALID % INVd

7. |




- §
&

— M

il
H
11}

OH=WW__6S"0LL gH=N] #£°0% “gRyY_‘§3I¥d NIVLE §d ,
02H=WA §0°GS~ NZH=N1 02°2~ §v9 %IVLE 30 63¥d IILVLE 184 "
Tt T gueWW  04°bLI 7 AWeNT 08°0% S P T TP LETECT- LA L ad “
£L°92 £i°82 Y8 NIVIiSeiM N¥INIINOW SMN m
102 19%e? CY9 WIVLE AHGeiM H¥INIINOW an “
ST A Y Ti9%ed AN0 "°70A A4 2N IN3OH3d 2Nd "
00° 00* ABO “*I0A AG 0D LINIDHIJ 03d "
gg°02 £€°02 A¥Q “*10A AR 20 IN3DHIJ 20d .
00" 00° A80 **10A A8 20D INIJH3Id 202d ”
266° 266" Sv9 ANG NOILJV¥4 IIOW ond "
19° 1o FWNT0A 48 JUNLEION INIDHId ong ”
#ENO11IONDI QNVONVIE LY n
Wls noo* 438 120° HMOdYA HIL¥M 40 IKNIOA InA s
wENOT110NOD OUVONVEE 1V '
Wlg 9pe* 438 919°¢ 03714WYE E¥9 ANO 40 3INNTI0A aiSHA t
Ty etay ICEE] W31 H313W £V9 IIVHIAY W, .
ENOILTONOD HILIW LV ,w “
n=nl 922° 14=n3 998°1 0T7anvE §¥9 ANd 40 3WNTOA WA a
4084 mﬂgu
g2H=hW o0l aZH=Nl 10° FENSEING 3I1J1H0 JOVHIAY nd n
09° 09° IN3T2144300 3604 10114 43 “
WH  b°€ NI SET1° HI1INYIO IV1ZZON INTVINVE NG “
- 950" 1 950° 1 BO1Jvd NOTLVHRI YD HILIW A “
0°62 0°52 *NIW ‘1631 40 3IWIL L3N il n
ofet ogrt HEIN] d=3N1L il ”
S0ut sort L18Vig=3NlL 81 u
tR/7LO/N0 18720/00 muum-mmmm m
SLINN JTHIIM giinf WeiVsN3 q
“
Tt T T T T T T T ON 3118 ViWgilvy 1831 '
NOS YW ANVEY A3dl t
£
'

B N I IEE a B B EE .

§SINCGAY _GNY 3IWVN=LNVId

NOTAYINOYL ¥Yiv0 071313 BO1dvdnl




) R e e
: !
i
: |
" i
|
v !
1t —
_ #, 5
iie ; (o]
| 1
® . £
;
mn t
134 ) -
Hl
|
o
i
111 —— —
£t
[}
§l
i "9H*N] 26*862 ‘4 9530 99 =
M 32/W9  00°1 13749 90° ALISNI0 3T2114vd ad
fl
_ AW 008°S2 49 @e6t’ §371011uvd 40 G6¥M w101 ]
1
‘ T - ok, 1 o 6°901 JTL13ININOET EN3FINIL (1]} ]
I W=Dt (b62°'L Nl=-0OS *olgtt vINY NIVLS 1/
1
snoT1ToNOD WOViS
f . WIY 8§2° Elel Y o 1¥ 0374WYE Sv9 41
| o ma—— + — = e - - - - e e . [, e e
3 ‘b 4 201 dWIl WIYLS 3FOVNIAY 1

B I

1)
-
.

a




I
11

31

o L

sr

i

L1
&
{3

i

(9W) __pg°se

A + 092

n9°*en .“ 00] ¥ sccsccsssssscrssssssssssaccsssssans

+ on*

2 x (9) X WNJ

(9W) LW

esesssserseswesesrersvesresSaaee

(6)68YW _+ (B)SSYW + (L)SS¥YW = (9) % WND

SNOTLYINIYD 37dW¥N3

39v 6 LVYHL HO4
03ivITAONT 050 INLONNASIHNOD 3IHL NYHL HILIWYIQ NI
¥ITIYWS. _QIdWYS_SSYW Y01 3IHL JO IIVINIINIG 3IHL

SSVW 40 INIJ¥Id *WN3J

2i*1s B 9p2° /7 09°21

2 (1)139v16/MI50/9N

(WISA)QLSWA 7 (1)SSYH

= ([139v18/WIS0Q/79N

SNGILYINITYI 31dWyx3

(IOVLIE/WISA/9W) IOVYLE HIYI HO4 HILIW IIAND QHYANYLIE ANO ¥3d

VI8 /WIEA/IN

SHYHSITIIN. INY _NIALS SLINN *39¥16 _HIVI_H0J ONIAVO1 _SEVW_ IHL

031237703 39¥IE HIVI NO SSYW 3IHL

(SHYNSITTIN) SEVN

NOJLINTS3Q _ADNITII443 NOTLIITO0D

AN3IJH3d 0S ¥ INIWNESY 3I¥LIS HIVI NO §37311¥vd 3IHL 40 371§ IHL

(S¥313N0NIIN) 0640

o

WIBA/9W  £920°601 = qn2° 7 006°%2 = W)
B (WISO)ALEWA / (W) LW 3 (WISO/9W) W)

WIV/ON  BE91°66 z 092° / 008°52 3z I3
(wIVI 3T 7 (OWI W = (WOV/73MT TN

.4750/49 _6Sn0° = 9.9°% / _B6K"® = W)
(428Q)AQLSWA / (H9)1W = (34360/89) WD

4I¥/749 sEn0° z 9e1°e 7/ @bE° = W)

(4I¥) 4l 7 (¥9)IW = (42V/H9)IWD

SNOELIYINDTIVD 3dWYX3

(*W380/79W)N313w I16ND
OQUVONYLE ANO ¥3d SWYNSITVIW ONY (WIY/9W)H3ILIN IIEAD I¥NLIY H3Id SWYNSITVIN
4(4380/49) 1004 ITI8NI »wONVONYLS ANO M3d SNIVHS'(4I¥/49) 1004 IIANT sIvNLIY

H3d SNIVHD 3INV NIAISD GLINN “IWNI0A ¥ AR OIAIATA €312T18¥d 40 SSYW ¥iDL

ONIUY0D) SSYW *J71v)

197in/v0 31v0 1831
ANYEIY HIIL v
_ AT _ONY_IWYN=LINVYd

LT TR I W=

SNOTLYINIIYI 37dw¥X3 ONY S1TINEIN HOLIVIWI

I ON 3116 YIindlY NOSYN
o o, NDILYIOY INgWVS ON NNN ¥30¥37 wWvil 1831
TR E EEE R T T

A |



113

"H

I

-

-~ . P - _ . ~ .S o

—

(9HWH 092) 9% 40 SIHONT 26%62 ONY 4°930 09
SNOTLIONOD ONVONYIS iY a3iLvInaIvl

U U — e e s !!n:ouﬁmoZOM\MMMWMIkMIbMFHHbUJﬂu .
G5 » 00} v 01=3666552°%
Onlgphhpgpm_ = ill-lll‘llllllllli-llllllll-llll‘ll
96°21 z (€)Y 09070/NC

(F)*¥10_NY3IN'039_» (ID/W9)0d v 01236655275

‘-lill'll'llll‘ll‘-l'll'--l-lllll.l-l.ll‘ll.!l-ll

{r109070/W0 =z (£109070/N0

NOT1¥INITIVY 31dwW¥n3

4
*
.qurmnu,zo4\m::us>.»_zatuua|muummwz.atubauum:=z aul 09010/N0
|
: [ 692 2 9811 3907
w 9621 ] prypupepnpsupnpnpEE L T L L Lkl .
tn*2 = (§) 09070/W0

| ((r1os0 7 (1=)050 )90

- .

! (r)39YL8/WISA/IN = (1)095070/W0

: NOTLYINITIYD 3TdMVXI

_ " 39YiS 40 050 » §°
g¥ 0IMNESY I 0G0 IHL (43114 4NXIVE) & IIVIE 804
+q3§N 61 ¥3ILINYIO 37I11u¥d WAWIXYW 3H1 1 39VLIE ¥04

-

*MIONNN 39VY1E INTANDEEINHOD IHi s1 r 3J8aHm ((r)oso
(W350/9W) 09070/40

/ nalﬂuemau@—ooq g1 09070 ONY (F)YI9¥LE/WISO/9W S wo

90°*2 z (06°2 v £0°1 JLHOE = (9)Y°YIO NYVIN®0IY

({1=-1)050 »

NOTLYINIIYY 3 TdW¥Rd

*39y 1§ ¥YINI1iMvd ¥ NO4
EMILINONIINW NI ¥3ILIWYIO NYIW 218136039 3HL (S831IN0NIINI VIO NYIN*03Y

(Way) 92°

g2*an -} .lll.lrlllll-llllll.lllll-llllllll-llllllll|lll|

o2 + 092 + 0On*2 + 09°1 2 (S) (WIV/9W)*HWAD

(WIV)JI . B .

ll-l‘ll".l-lllll"l-"‘l--l....'l'l-

(6)SEYW + (B)SSYH & (L)SSYW & (9)8SVW & (S) (WIV/9M) *WNI

ENOILYINDTYY 3 dWyxd

a7

T3060/89 7 3V / 89 WIS 0/ N

'W2¥/9W FMY ELIND IWNTOA/SSYW 0SQ INTONOJEINHOD 3ul Nyl
(IWNIOA/ESYH) W0

¥31INVIO NT ¥3IVIVWE §3TIT1HVd 40 ON1QYOY SSYW IATLYIONAD WL

EETECIE B I

-y




[ 84

1]

1]
g€

14

#
1
l

£°0t1 ITLININGET INIIN3ID
*t9 221 0° 2 ‘19 *221 1p* i IIVHIAY
[T &3 st sv101%
M L) ‘i1t 0° 29 "9 L1 1p* N 00t°1 LI AT 0 §°41
229 Lt 0° *29 19 it TH In® 00t*1 005 91 pnGl 0°s1 ™~
*29 12t 0° ‘29 19 121 1p* Io* 0ot SHL*STL 0 g2l ,w
*99 *12t 0° 29 19 L2t in* tn® 00t"1 peR° oIl eset 0ol o
%09 Si2t of *29 ‘19 21 TH int ootl*1 2607014 0 [ 41 N
‘95 *12t o *1e “1e ‘121 ip* in* 001*1 091°F 14 £5et 0°'s
95 611 0 ‘19 *09 *slt in* in* 001°1 §2€°212 0 g2
FEETHLET] aobl 0 1INT
13%inD  13N8 A¥NLIv G3INIs30
- sessecssessassensds A‘UQJU
{4°930) €4°93d) (9H*N1) (4°930) {4°930) (02K °NI) (02HNI)  (*14°nD) YH=12) (°NIW) *ON
FIE FEET WNNJYA dWil dniy IVIININIISIO0 LED CUFGLET INT L INTL LNIOd
HIONIAW] HOLJV4WI dhfNd  HIL3W SY9 ANO  NIVLIS 3IHNSEIAd IITAINO  ALIJOVIA  HILIW S¥v9  NI0TD  37dW¥s  ISHIAvHL
SALNNTIN §° AN 1 [']
950" 1 HOIJVY4 *HITYD M3IL3IN
I IHNL 0°01_€ W3 000" 39vNY I
*0 ONILL13S xD8 HILVIM 133 *ON TWEIHL
‘0 IN11138 H3Iiv3IM IE0Nd 0e* *34302 36Ny 10114
00°* 00°021 (NI)*WIQ JQISNI NIViS
go0°2 *4410 Q¥3IH HILIW (SYHNIBNAN NI S
(17 ¥IBWNN X08 NILIW 0f*2e {OPH NI)"SE3INd JILIVILS
HIAWNN KO/ F1dW¥S ) o . 6f°0g (9H*N]1)*SEINd HvE
0°2 INNLSION OIWNESY %9 (3°930) "an31 INITAWY
(148 *0°l1 3712I0N NOS YW H0OAYHIHO
1004 21 AdAi % HIINIT FEONd 37218 31I11Hvd IdiL IVdWYE
f2nd1yY HIGWNN NNY 1 on 3LIS NOTEVIOT ONITdWYE
1es80/00 . Avo S o ANVATY HWI3L W LNV d
Yiva Q1314
M . L _ _ _ ‘
M R N D an o B AN S SR TN ) am S anm i aam @ e




GE NN aE T N A AE E .

—

3 . .
i eEE SR tE . W

nwa

o SSIIWYNAQ 9NMT ND dNONS YEVL 3IHL OL INTANNIIY F¥IH QILVINITIYI Iuv SHILINVIO JINVNAQONIY '
" e, . *9H WWO9L ONY J930_02 3INY SNOILIIONOD OHVANVLS ”
™ "
o

" ”w
* 116326°9 010308°S 014300°2 6003Ep°2 90+3ILL°C Q0+300°1 0e3€1°2 [0e3IWe°1 90e3n’9 (WIS0/837311MYd *ON) dS0TG/NQ m
“ T0+3EE°1 00+36G°% 10+3TL°1 00+4396°9 D0+3es’s ~m.un_.— 00+3.0°6 10+30L°1 10+3i6"9 (w3S0/79W) 09070/W0 m
u 10=325°C  10-392°9 0043901 004326°1 00+4359°¢ 004300°9 0043hg°6 10+312°1 10+316°2 (ENILIWONIIN) *VIO NYIW *039 n
* £0-392°1 £0392°2 £0-3LL°F £0-3L0°S £0-3£0°9 £0-3n0°L £0-36L'L £0-300°9 050 NYH1 ¥IVIVYNE (4360/89) °NND .
H. £0-309°1 £0=350°7 §£0<-320°f £0-395°P m&nuha.m £0+~36£%9 §0=3.0"L g0=-308°¢ 060 NYHL NIVIVAS (4Iv/49) “WN) n
» 00+320°%  00+3L1°G 004329°9 10+351°1 .m.u@n._ 10+319°1 104361°1 10+308°1% 0S0 NYHL HITIYHE (WISO/9NY *NND n
o 004359°C 00+30L° 0043L0°L 104300°1 -4+um~._ 104390°1 104329°1 [04319°1 0S50 NYH1 NFVIVHE (WIV/9W) *WND n
” 199 i5°9 e2°nl (TR m 99°22 19°92 26762 Gh 0E 0G0 NYHI H3ITI¥YNS SSYW 40 LNIJNId *WNRD o m
" 004310°F 0063SI°1 00e30k°g 0043£0°2 00+362°2 00+362°2 00+32¢L°1 10-35L°5 10+301°e 39vis/wasason P w
. ol o2* 09 0s* ou" on* 0c* o1 oE°L (ENVYSITIINY CEYN < “
” ITh TN £g'1 LLt? ae’h 15°¢ 19711 [ T3S , {SHI1TIW0EIIWN) 060 m
® 6 9 i 9 s " £ 2 1 NIUNNN_ XIANT 39VIE u
# ¥31914 1] 18 9% 1 s £6 2% 11 39YLE ¥OLIVdWI u
“ NIBO/9W 10430L50°9 WIY/9W 10+32180°S 43€0/H9 20~35959°2 3JIV/H9 20-35G65°2 = ONIQGYO1 SSYW "3 1vD m
u 0s* Lt (*NIWINOTLYNNO INIISHYE g1 *4410 _OvIH 813N "
“ 69° LD 114 & (*NI}*G°T137ZZ0N ”
” $1°02 20 22 0% T9H "NIY°§538d WIViE m
n %8 2N 65 0% (9 *NI)*E63ud " ¥VE "
" 00" 03 Jtos qtr 221 *dW3l YIVIE "
” TN 200 1(IN3I§3JINOILISO4WOD 6VD NOSYN HOIvy3d0 m

5 0°os SONIIWH WYIO 311 LHVA"XYN g2ndiv ¥IENNN_ NNY v

f oot (23/W9)ALTENIA 31T LHVd 19/80/00 21va H

. 3t°0% 41°221 TR GWIL anavawi . T T T T T UGN s NOTLIYI0DT ONT1dWYS _

SNOTLTONDD NOLOVAWT LY
19¢° (W4IV}IILVHND S HOLIVANWI ANYEIY HI3L Y ALI3 9 INVY




1]

&€
it

1l

LI

*¥30383% 0L SNIOH0JIY 3¥3H QILYINIIVD JHY SHILANVYIO JIWNYNAGGHIV
- e el - — *9H_WW09L ONY 3930 02 3HY ENOILIONDD ONYONVLS
11+4352%p 01+399°2 0le30L°2 60+302°2 R90+36G"f Q043101 20¢360°2 10+329°1 499+320°s {W3SQ/63712118vd *ON) 03070/80
TO+3EE°1 00+3G1°S 10+398°T1 00+4385°s6 00¢32A8°e 10+302°1 0A+4351°6 10+312°1 T10+300°¢ (WISQ/9W) 09010/%0
10=326°  10-391°; 00¢30(°1 00¢310°2 00430:°F 00+3I01°9  00+35p"6 10¢322°F 10+315°2 (S¥ILIN0NIIN) *YIO NVIK 039
£0=394°1 £0=392°2 £0-3LL°f £0-350°S €£0-380°9 50-300°L §0~-36."t £0-3T0°9 060 NYHLI H3IVIVWS (4380/749) *WNn3J
£0=-309°1 £0-350°Z §0-320°f §0=395°p £0=3:b°G §0-36§°9 §0-320°2 £0-308°1 060 NYHL HITIYWS (JI¥/89) *mRI
00+320°0  004321°C 004329°0 10¢3S1°1 10¢385°1 10¢319°1 1043821 10+308°1 050 NYHL HITTIVNE (MIEA/SW) *WRD
004359°C 004304°p 00+4350°% [04300°T 10¢3S2°1T 10+390°1 T0+329°1 10+329°1 0S50 NYHL ¥3TTVNE (MIV/9W) *WRD
19°9 T3] 62°0l S0°6f CTEFE] {9°92 2562 r°0f 0G0 NYH1 H311¥YNS SSYW 40 IN3IDN3Id “WNJ
00+310%y  00¢351°%  00+3bw’f 0043i9°2 00+362°2 ooourm.m 00+4324°1  T10-3§4°S 10+381°n 3IVi8/NIEA/IN
oL* oz’ 09° 0s* TN on* og* o1 0g°i (SHYYILVIIN) SSVN
ss* 2s* L %9°2 be b 65" L 0Lt t9 21 f€831IW0HITW) 0S80
[ ] i 9 < » £ 2 i ¥3IOWNN_ XIANT 39ViE
4314 1 F1 95 113 LT3 £8 2s 1§ 39YL6 NOLIVAWI
WIE0/9W 10+39.50°9 WIV/3W 10432190°s T T4350/H9 20-31R€9°2 40¥/89 20-3FG6E’Z = INIGYOT SEvW '2VD
0s°tLl (*NIWINOILYHNA SNITVdWYS aln* *3410 Qv3IH H3Il3Iw
69’ 02 SET* (*N1)°0° 131312208
st*o02 20 T - 2 os (9% *NI)'56538d WIViS
98" 98¢ 2N 6808 {94 °"NI)"E534d°dvE
oo* 03 \ 2108 221 *dw3ai NIViE
[TY 203 :(iINIJWILINOILTE04WOT §¥D NOSYW ¥0LYHE3d0
0°08 SOHIIWN WYIO IVITLHYL XYN 2N 1Y HIBWNN_NNY
00°1 (23/M9) A LISNIO FTI1LHVd 18/80/00 3ivo
J1*os FIAFE] T e gl d013vdnl B O TR TS I NOT1vJ01 ONI1dwve
SNOLLIONDD MOLOVdWI ¥
Leg* (WAIYIIALYEMOTA N1 DVIW] ANYATY HIIL ¥ ALID % ANV



-

SN EE W N

41
"
111
L
3
£1]
[}
]
L1J
L1}
ir
"
sr
L]
i
o
i*
o
o
"

i
L3
114
"
£
43

13
ot
[
"
i
L3
1
[
11
a$
14
ot
sl

. OHe=WW 19°i9¢ 9H=Nl 22°0% “S8Y ‘S3Hd NIVLIE 8d
o . mom:.xz..ma.am..ig|;n;=m:-zh--ondma EV9_¥3IVIS 40 S3Idd IILVIE 184
u w IHewW  16°11L 9H=NI bE°0§ IYNSS3INd I1¥1IN0HYR ad
H _ 2702 RT3 §YS WOViE=IM BYINIITON T
" o L..%@%®2 . 1et82__ _ _ SY9_NIVIE AMOeiM HYINIIIOW an
" Ll9*si L9°64 ANGO “"70A AR 2N IN3IIJN3Id eNd
“ 00° (TH ANO "°70A A0 0J INJIN3d 03d
sl ££°02 £5°02 ANG ‘*70A AB 20 IN3IN3d 204
# i 00°* no* AHO “°70A A9 202 1N3J¥3d 2034
” m o6’ 166° TvS A§0 NOTIIvEd TTON oWd
C “ 69° 69° INNT0A AS_ INNIGTION INIINId ong
T. ; SENGILIONDD QNYONYLS LY
» WS 000°* 438 §50° HOdYA ¥3IIVM_J0_3IWNI0A INA
o “ *SNOILTANOD QNYONYIE 1V
" | ___WI§ met° 438 2v1*9 0314WYS SY9 AND 40 FWNTOA 0L8HA
. _ 2 wee2 4 €719 ¢W31 ¥ILIN E¥YS IIVHIAY TR~
r TNSTTTONGT BITHIV 3
® . Wen3 991° 14=N3 £99°g 0374WYE E¥9 ANO 40 INNTOA WA
" ELET
= O2H=WH ©°01 02H=N1 t&* FuNSEINd IIATH0 I9vHIAY wd
“ 0o* 0o’ INITITIII0Y 3801 10114 )
" W b°§ NI GE1° ¥4313IWVI0 ITZZ0N INIVdWYE Ng
f 950"t 950°1 HO13vd NOILIVHELI VDY ¥IL3INM A
N 33 3738 "RIW 7TEIT 30 YT T3W I
“_ 0 (] HEINTd=3W]L a1
ool gohi T8YIS=3AT1 81
. aiv0 1531

SLINN JT1¥13W

B1INN HSITINI

1 ON 3418

gendlyY 1831

NOSYHW

ANYBIY HO3L Y

L 1]
n
L[]
£t
n
11
n
[

-k " e e~ a e

-7 |

430¥37 WY¥IT 1531 §EINO0Y ONY INVYN=LNYId

NOTLYINAYL YIVO Q1314 HOLIVANWI

_ . < A ]

I-“-1



i
o

"

e =

(o |
r~
-\—
~y
*OMENL 26%67 4 930 /9 »
J3/W9 001 13749 90°* ALISNIQ 3TI011MvVd ad
9W 00S5°01 N9 291°* £37J118vd 40 SEVYN T¥10i AW
o T T T ETei troit TTTTTTTAYTINTYOSTI INTJEId . o8
W=08 (&2°1 Nl=-0OS% *O1Ell YIHY NIVLS sy
ENCILIGNDD XIVLE
I L LEL Y T L Y ¥ i B LY 0314WYE BVS F1
J b1 3 221 dWlIl %IVYLS I9VHIAY sl
S - AN Y A T TE E TR A U s WwE S A W eaan T e




(94)  obs°otl

§t G0°61 = 001 ¥ =ceccmsmcmccccncccscscncnncnnsonns

& S | ¥ S S | L -o + 09° = (9)_Xx WN)
-4 M (9W) 1w

" ! - QQ— » ks om b s o o g b o b g b e W e OB e

o (6ISESYH ¢ (B)IBBYW + (LISEYW = {9) X W)
, i

" . L SNOI1YINITIVY JVdWvx3

o 39viS 1VHL ¥04

" 031YI1ANT 050 INIONOJEINN0D IHL NYHL NILIWVIO NI _

“ HIVIYWS . 0I1JWYS SEYW 1¥)10) IHL 40 J9YINIINId 3HI SSVYW J0 LN3IJ43d "Wnd

P | £O° 10 z oLL” /7 0L°*L = (1)39Y18/KI8A/9M

I

C ¥ : (WIBQ)QLSWA / (1)SSYM = (1)3II¥IS/HISA/IN

t
| : v PT]

- 1%

N (39¥L6/WICA/79W)IOYLE HIVYE NO4 NZ13IW J18N) OMVONYLIE ANG ¥3d

" SWYHSITIIW 3INY NIAIY SLINA *FIVLE WIVI NOJ ONIOVOT SS¥W IHI 39¥ 1S /MIEA79N

[{3 %
o L 03133707 39¥1§ HI¥I NG GS¥YW W] (SWVWSTYYIWY Gevw |
(] _ o

. NOILINLI43C AON3IJ1443 NOILD3110D r~

& IN3J¥34 0S ¥ uz-::ma. 39¥18 HIVI NO £3TIIiHYH IHL 40 ITIS 3IHL (S¥31IN0HIIM) 0S0 .m
14
8 WISA’ON  2nIE"09 x pitl* / 00S°01 s ™)

-1

= (WISUICLSWA 7 [OW)IN 3 (WISO0/9W) W]

® WIY/9W 9T18°hS 2 261" / 00%°01 2 M)

f (I AT 7 (SWI LW = [WAY/9W)IND

[

« 4950/89 ©920° = 2p1°9 7 291" = W3

i (4IS0)QLSWA / (M9)IN = (4350/¥9)IND

i 429749  op20° = G919 / 291° 2 W)

i

(43141 7 (¥9)iw = (4D¥V/H91 WD

SNOILYINITIV] 3T7dm¥X3

(*WIS0/79WIN¥ILIN J18ND
QUYQNYLE ANO H3d SWYHOTITIW ONY (WIV/OWIHILIW JIANDI IVNLIY HId SHYNIIINIW

+(4780/789) 1004 IIAN3 »sQHYANVLIE AN0 H3d4 SNIVEOT{J3v/N9) 1003 Fi8nd ¥ T¥n1dY

¥3d SNIVHS F¥Y NIAIY SLINN *IWNT0A ¥ AR GICIALIO S3ITITLAYY 40 SSYW V10N aNIgY0) SSYN “37YD

tesen/e0  31vq 1831

1_ON_3L1E§ B2Hd1Y o _NOSYH ANYRIY HI31 ¥

27

NOIL1VI0 37dwys ON NN¥ HETL

37 W¥3l 1831 AL ONY 3INYN=INV 1

SNOTLYMIIVD 3IVdw¥X3 ONY S1TINSIN HOLIVAWI

-

- m ow A aomom B =

ke |




(9HKK 09¢) 9H 40 €3HINI 26°62 ONY 3°930 99
SNOLLTONDOD OMYONYIE LY 031¥YINITV)

’e

SNOILIONOD WIVWLS LY Q3LVYINIVD

inr'e v _00°1 % 0I=36606582°5

00*9EnE9%02 = - = e e P e

3 B z (£) 09074/NG

(FY)*v1a NYIR°D3ID » (DI/WI)0d » 01=3665E€2°S

(r)asntagswa s {r)0901asna

NOTLIYINIIY] 37dw¥a3

13

*A9Y1S ¥ HO4 IWNTI0A LIND 234 SINDILHYD 40 HIBWNN THL

09070/NC

6S° 4 7 0111 B LDk

R e s e R S

[ Y

S1%6

211 = () 0907a/ma

1

"

((ryosa 7 (1=rijoso )9s01

L L P R P T Y

[ {]

(F139vie/ni80/9W = (F)0507a0/WM0

NDILYINDIYY 37dwYX3

‘8 39VYLS 40 050 s S°
BY 03IWNESY S1 060 3Hi (HILII4 4NNI¥H) & 3JTVIES HOJ

¥035N ©1 ¥3L3IAVIO ITDILNYD WNWIXYW 3HL | 39vig NOd
*“NIANNN I9YLE INTANOJSINN0D 3InL €1 £ INIWM ((F)OSO
/ (1=£)0S0)01907 SI 03070 ONY () 3IIVIE/WISU/IN S1 WO

(WJ50/9W) 09010/N0

4&'73

102 ez (9g°2 5 1p°1 )JL¥06 = {(9)°VIO NVYIWN'039

i

((1=r)050 = (P)0SA I L¥DS = (r)°VIA NYVIN'03IS

1]

NOTLVYINDIVIY I1dW¥X3

*39YL1S HVINIIiNvd ¥ ¥O4

SHILINOMIIN NI HIA{IWYIO NYIW ITHLIN0IT IHIL (en31 In0u3Tu) *VIT VW03

(Wd¥) 61°

Q'.Oﬁ 2 D o P o S D T A D R A A A

oL" + 02° + 09° + 0§° x (S) (MIV/9W)*WN)

(Wlv) 341

e o S e o e o Dk O e o A

"{6)5SVYH + (QIGSYHW + (LISSY¥W ¢ (9IGSYW = (G) (WIV/9W) "WND

SNOLTAYINITIVI 31dW¥X3

* 43807495 4IY /89 WISA/ON
YHIY/9W_38Y SLINN_ INNTOA/SSYH “0S0 ONIANOLSIHHOD IML NYHL

_ L
! l

H3L3IWYIO NI HITTIVWE S3TD11d¥d 40 INIAYDTD SSYW FATLYINWAD IHL

7

. _ . . . — = .
? . f i
. . d

(IWNTOA/SSYH) *W0D

B S




SN E AW WS BN W A
hse

7z

4]
(1]

31
| b zs
“: T

L4
" . I a»
o "

' I
[{] | ”»
. 11}
L)

L]
4] . o
% i o

) | I*
3] ! or
T 14
13 u "
| o ¢ "
[ m o
[ !
. f ﬂ 113
o _m T thﬂ’ﬂ IQ-H ﬂ'.“ﬂ.. “M
113
! 4
N “09 s0t  o° 99 59 101 we’ vo* F9VIAY .
e ; ‘ roy ror— SO,
L@ t I .
' L
- ‘65 211 0* *99 *99, 211 tet 1 h 002°1 0L LEY S0ET  0°02 L
7 . 09 10— 99 59, “Tot—wve v GOT OO IST 0L O 4% i
L ‘09 *901 0° g9 -mo% *901 he* oo’ ooe*1 S26°vSe Ssrd 0°01 v
' ‘o9 *1o1  0° *e9 59, ‘1ot wwt "’ 002°1 SLL°259 osrl  0°S s
7 . i L0 TSy sSYUY ) TINT .
I,
: '..-.'.'--'.e....'-l.-'..."..l.l'--."'“"..'"'.'.'.'.'.'I-'.-.."-.'.....'.--"..-.."...-'-..".-......."--...'. nﬂ.-
TIVINO— I3 INT “TYLYY LELFELY .
i sesssscsssenvee AtseSesscsssvae® [§ Julidnin] .
Q (4°939) (4°930) (9H°N1} (4°930) | (4°9390) {O02H"NI]) (O24°NI) ("§3°Nn)) HH=9#2) (*NIW) ‘oN .
) CLE}Y dARIT T AMMIYA 7 dRIL T dw3Il TWIINIETIII0  — —OvIH———INIOYI& ——— IWlI— IMir — INIoe .
" HIIN1dNI HOLIVANWI MIYLIE IUNSEIUd AT AIN0 ALIJDTIIA  M3ILIW £¥YD ¥I0TD 3dNvYE  AGNIAVIL f

dWnNd H313W SYI AN

SEINNIN 0 S ANINT VIV ONOI IOVl

LR B

, 950°1 HOLIVY Q1Y) HILIW

i GH*NI 0°01 & W3D 000* 9V NV

“0 INTIIIC XO8 WILVYIH— et “ON— "W

*0 ONI1136 HIALYIH 38044 ' oe* * 44300 38N} i0L1d

! oo* 00"o021 (NI)J®WIO 301SN1 3JViS

O IIT0 OVIH ¥ILIN ttrerownn UL Yy

11 F] HIEWNN X089 ¥3Iiaw ' 0§ 2= (OZH°N1)"E838d DILViS
¥3GWNN X0E FVIHYE . 10° 0% (9H"NI) "SS34d  HVE

e ANNIETON gINNESY T - ) A9 I0T " SNIT - INITONY
SEt’ ‘01 ¢ ANIION NGEYH HOLYHILO
1004 21 3dAl ¥ HLONIT 3HOHM 3218 31J01.4vd ddAl 3VdWYE
ENdTY HIAWNN NIH | L3INI 1 ON 3LlS NCILYIOT SNITVdWYE
18/60/%0 Jiva ANYETY HI3L Y INY1d

49

4
|
I
i

|

1
LJr—

.y




“ -nu%ﬂdzﬂdtdz=J7zdiuaddﬂlﬂadHluiHIdHIdzAdﬂduu4iNadﬂlduHd4:dJduINddlIdﬂHﬂldﬂdldﬂldlﬂﬂdﬂHﬂlll_ﬁ

-W:;tde&n GNY 2930 02 38V SNOILIONDD QuYONVLE

wCr _ P _ P P L.
4 - —_ - - — s
a’em mh W ER TN W= ER R W 3 mm Wn

" . U R i —
"
1] Fi)
] —— w
R 21e3v6°c 11e320°v 016321°0 0103211 904321°9 1043679 100356°2 L0e3v9°1 900398°S (W3§0/83712118¥d *ON) 09070/N0 -
w.|||acqq«uqq+n||ququa4oau|4a«unusn;uqa«umapnnlaaquaa.~;|aa*uaaoﬂiadﬂuqataliaqquﬂqpalnq=¢unahq fHasaram—ootIarHG— |,
.” {0e30£°s 10-3£2°9 004350°1 004306°1 004319°E 00+3v6’S 0043v2°6 1043617} 10e36b°2 (S43L3WONIIN) *VIQ NVIW *039 o
“u §0-314%6 20-359°1 20-311°2 20-319°2 20-3v8°2 20-31e°2 20-36e°2 20-320°¢ 050 NYHL N3TIVNS (4380788) °*NRD M
a”.|1:1|l|1;n|;1|nqnuqqqq:1~qnu~nq«a1~qnuqq¢q|nmanuau¢~||~quuda-mllmqnuﬂa¢~1:~quumﬂomz;~quun. z vs .
o 10s352°2 10+324°6 104320°%  104311°9  10¢316°9  104369°9 104359°9 10430679 050 NYHL ¥37IYNE (WI8Q/9W) °NN) "
o 166390°2 106319°f 1063E¥cy  00329°5  104396°S 10432179 10430079 10438C79 0Sd NYHL ¥ZTIVNS (MIV/BNW) °NNJ o
” a4’} SEN T30 T ZSN 1 htL R 1 2 L A ]
" 10+362°2 T0¢3IES°T  10¢3v0°1  10e3e2°1 00¢396°§ 00+39p°1 004386°1 10=356"0 104340°2 A9VLE/NIRQ/ON PR
a 0s°y ot°s 01°2 09°2 08* 0£* on” o1° 09 (SMYHSITIIN) SBYM :
" 14 A —EV (4 Tl L J A4 1Y S A | sl (4 A4 ”
” . ¢ ¢ ° 5 v £ 2 ._ ‘ HIGWNN X3ION1 29VIE .
r ¥aL 14 s e 9 &6 vs £8 2s 18 39V16 ¥OLIVNWI .
N  RIV7IR-TOFIEEEE § -~ “IICO7HY 20w IVSLTTY $3V7ET—2O=TEELEf— T SNTOVOT SEVN—ITY I,
H 00°02 (*NININOTLYZND ONITGNYS ovve * 4410 QVIH ¥3ILIN .
“ s2°t o2H sE1° (*N1)*0°1822ZON ;
w — U r{i} T T i 06“82 TR NIy SSINT WIVLS “
,” 1909 2w 10°0% (99 *N1)°853ud"uVE .
n 00° ) . Jecty  45°901 *dW3i WIVIE .
! 00— 207~ 1 (1NIINIJINOTLTSOSNOT §VE — - - — - — S S
“ 0" 0§ SOYOIW*MYIOQ 3T3TLHVA"KVYH BENdLY HIUNNN NNY ”
' no*y (22/W9)ALISNIC 31ITLHVd 19760780 aLva :
' [ L0 4 I |l 1) S T T T S SWRIT HO1IVAWT I —rIRT T ONT LIS T Li1esy '

ENOILIOGNUD HOULI¥dWL LY
L9L° (W42V) ILVHMU TS HOLIVAWI ANYETY HI3IL ¥ ALID 9 LNV




e M W N m AN aE s .. s SmE WE NN TE. W SR VB TN B
5t m
o [ U
" i
'y _
" M
& L z;m-aa:|;1;|:<{|.x>;u;:i|54Jmm:zzaJm.muw 2930 02 34V SNOILIONOD OUVANYiE
" |
' !
" |
v
“ 216320°2 114312°C 0Te320°L 01+320°1 20+309°9 pqom.».o 10+380°2 [0+329°1 90+359°S (W380/831211H4Vd °ON) 08010/NC
hﬂw1|lladauaqontsqqquqmo4||qq«una»m|14aqu4~¢<1|qaqmdnsazldwauﬁs.aanqdqmmq+~||aq«uu<¢4ulaqunn-q —WIEA7INT IO TOTRG
5
s 10-309°€ 10-390°7 0043£1°1 00+368°1 00+302°E 00+3£0°9 00+3£5°e 104302°1 10+306°2 (s53L3N0¥3IN) VIO NVIW "039
s €0=312°6 20-3§9°1 20-311°2 20-3i9°2 20-3p9°2 20-318°2 20-366°2 20-320°F 050 NVHL ¥3VIVNE (3780/7¥9) °wNnI
|
" nqmuqm¢a||manuumt4||~anuqq¢4||~qnuaq¢~‘1m¢uu4¢¢~1xmanuﬂa¢~1|daﬂum~¢~1EMd.una C — S NYRI I TIVRE CIIV7E9) AN
,m- .
ry 106352°2 104324°C 104320  104311%9 104315°9 10435979 10+359°9 10+306°9 050 NYHL BIVTYNE (MISC/9M) WAl
U 104390°2 104340°E 10+3fp°w  104329°S 10438675 joe321°9 10030£°9 1003SE°9 050 NYHL ¥ITTIVHE (WIV/3N) “Wnd
L '
® !
" 1ee352°2 t10e3gs t 10+3w0°t  100362°1 000396°€ 000390°1 00+38s°1 10-356°v (003L9°2 I3VLIE/WIBA/ M hu
1
% 0s"Y ot°s o1°2 09°2 0e* ro0g" o»* ov* 0e°s (SHVES1TIN) SEVW
|
" 1 -{ ')t JURSEE 1 At TRty 151 95Tt 133 4 CEHTLINOATIINY 08—
19 '
' 6 e ¢ 9 < e £ 2 1 ¥3ENNN X3ONT 39vis
a #3114 s L8 9 1 | vs £ 28 8 F9v18 u01Ivanl
M .
w7 TOFIVEVLS — RIYTORTOFINeEE YT 305U78Y 20EI0STIETY e VTN 20IZZEE T Y INTOVO T SEYN I
un
T 00°02 (*NINMINOILYENQ, SNIVINYE one" *4410 OVIH ¥3L3N
" s2°1 02w w s51° (*N1)*0°133712208
. — YT 20 r \|daouu1|||1Aau|p:qunnuuunnudnwixnlllltp
1]
Q 19*9L 2N . L0°0% (94 "NI)°$SIud ¥ve
M 00° 0) . iy 45°901 *gw3L NIVIS
‘ —o0* 20—t tINTIHRHINDTITSOANDD §¥3 —NOBYH- LS AL Ll L I
{ ,,
. 0°0% GOHIIW*WYIQ 37I1LUVd XVH ENdTY YIAUNN NNY
, : oy
¢ oo*t (22/W9) ALIEN3C 310118vd 19/60/90 ave
' Jre Ty 35901 -t gNILTBOLIVERTT T F o 3INT T ONT RIS
SNOTLIGNOD HOLID¥dWI LV
Le5° (N3IV) ALYYMO TS HOLIVANI ANYETIY HIIL TV ALED ¥ INY
| -

-t e oW e~ W™




i

&

[

1

&

14

JHSWW ~UNT BRI

SH*NT —U6*52 P HY RN NIVIV L L) I

_ g2WewW 20°gS=  02H=NI 0§°2=  §¥8 MIVi¢ 40 §3ud JIViE 184 My
GHeWW RL°E9L 9H=NI 10°0f JHNSE3Na ITHLIN0YYE 8d .
R LA T i 1 SV WIVIVSIR-AVITITTON N '

o wetsz o 1ete Y9 NOVWAS ANQ=1M HYINDIIOM on "]
19% 6L 19°6¢ ANG ‘*0A A8 2N iINIIHI 2Ne N
| ) —vg~ XEU— UK XY UT INIINIT— voe N
 sster _ 5sto2 AMO ‘"10A A@ 20 iINIINId 204 )
00" 00°* A¥Q “"70A AW 200 IN3IIH3d e0dd ”
95 Ive* VI AECNOTTIVETIION .,
. s2y s2° s INNTIOA A8 3UNISTON ANIIE3d ome p
SNOTLAIANUD QNYONYLS LY “
___WIs ooo’ 438 060° HOdYA ¥34iVM 40 INMTOA INA "
sENOILIGNOD ONVANVLE LV . .
B __wis 102° 498 T1i%L 314HYE SVD ANG 40 FWNTOA dasun [
3 2% 4 9°99 dWil ¥3LIN SVD IOVHIAY CTRP- I
SNOTTTONOY R IN—TY p
Wed 681° 14=N2 919°9 0374WYS SY9 AHG 4O INNTOA WA .
R 1]
" gewenw  2°m 02H=NI oE® SunE<3ua 3314180 JBVEIAY e N
e o INITOTSEI0T FENT1OITY e "
L NI S§1° #313WVIQ 3VZZON SNIINYS NO .
950" 1 950°1 ¥01Iv4 NOILVMGITYD ¥313W A }
oz veor NN IE BT SO INTE TN 1) .
o€l SOE1 HEINI4=3NIL 41 .
e S 2} sont “IEYISTINTT *t .
18/760/%0 18/60/20 MH“Ml“MWH H
SLINN DINLIW SLINN WEITSN3 .
) ‘
13NI & ON 31IS gEndlY 1§31 :
.
NOS YN O anvew woa W |,
e = b , -  ATAYAT WYIL LS < T TNV ORI NI T ——

O N S W EE E G aR ew

o8

NOILYANGYL vivd 07314 ¥OLIVHNWI



t5
§ 5
t . T - 58
" ¥
! 15
] s
15
" o -
o - e o »w
it , -
o "
1] . "
114 o
¥i
I _ N <]
i (L3
41 _ o -
128 ! 11 i
. ! BE
"
K L _ I3
| i 13
I
_ 1
"
M [
14
[{] _ 81 (19
" _ ~
1 &
Fid A "
1 _ 14
| "
" ' L14
. "
11 ' 1
Tm ! 4
| i
,_ﬂ “ o
an _. - a
T« " 1]
| _ Il
e | L1
7 . I 51
7-_ “ "o
K ! . [T
. TH*RI 28 62 _H 300y L4 u
il "
o JI/W9  00°*1Y 1d749 90° ALIBN3O 370114vd a4 no.
s
il ' 9N 00L"61 ¥9 vog° 8370114vd 40 SSYW VLO0) iN '
¢
' D - T gy YO I IND X OST INS I 08—,
t ! $
; . W=Bg le2°1 NIl-08 *otftt viuy NIViS 1] v
¢
t . SNOILIONDD XNIVLS r
. ' Wiy 2e2° 43¢t LY 0371dHVE BV 21 1
: .2 Ty 4 ‘L0l dWIL NIVLIS FIVHIAY i r

A



-

&

[

[

- 58

5t

H
i
H]

u

it | PR T 31

Y029 =2 (0] ¥ wsrcassaccacccssscscssacsnssrasas

omﬂc * al°e = (9) % WD

{9W) W

-] ool » YL T T LY YT Y T

(BYUEVN & (UJSBVYN + (LJEEVH ¥ (9T T W)

SNOLLYINITVD Mum:-uu

39viE LlvHl HO4
d3ivJIIONI 050 INIONOJEINH0D IHL NYHL ¥ILINYIO NI

HITIVHE 03V4RYE EEYW 101 IAL 40 IIVINTIEIS IHI ™SSV 30 IWIIoRa—"mndy

1182 s 192° /7 09°§ s (1)3IIVLI8/NISA/IN

(WISA)OLEWA 7 (1)BSYHW 8 (F)AIVLS/NIB0/IM

SHOT TV YV TNV Y
(39YLIS/HIB0/9N) IOVLIE HIVI ¥0J HILIW JIEN) QNYONYLIE ANO ¥3d
BWYEBTITTIN J8Y NIATY S1LINM "3YVIS HIVI BUI INIQYOT BEYW JHI AIVIS7TRISO7IN
UITIITIOY IIVIE HIVI NO SEYN INT 18 L A1 ) JHATL PN ) A EE—
N
7
T T ROTIINT30 KINITITIIT WOTIIITIOY '
AN3ON3d 0S8 V¥V ONIWNSEY FIVLIE HIVI NO €31D1L¥vd 3IHL 40 3218 3HL (S¥313N0NIIN) 0S4 L
HISA/8N ©958°L6 e 102" / 00L%6t e )
- MISEYOLIENA 7 (W IN = {NISO7INY INY
WIV¥/9N 0586°68 s 6l2° 7/ 00L°e1 s N

(WOV) A1 /7 (OW)iNW = (WIV/IW) NI

~AIRUrEY T weRet T EUItvtr—— 7ottt TN
(4I6QIULENA 7 (M9)LiW = (IIEA7UI) I

4Iv/49  fbf0" e 184°¢ /7 wog* s W)

R tIIV T 7T I T CIIV AT WY
SNOLLYINITIVI 3TVdNYX3

(*W3IEQ/79W)¥313W J189ND
QUYONYL8 AHQ d3d SWYHIITTIW ONY (WIV/2W)NILIAW J1GAD AIVALIV 834 SWYHIITNIIN

*(3J60789)1003 216N *v0MYONYLIE AN0 83d SNIVNO*(ADVY7¥9YL00F II8NY =AvN1dY
¥3d ENIVHD 3HY NIAIS SLINN *IWNT0A ¥ AB 03CIALIO €37IIL4Yd JU S§E8¥M VLUL INIQYDT SS¥YW *JIW2

19760700 34v0 1831

13N1 1 ON 3iIS OENdIY NOSYH ANVEIY W23L WY

TUNDILYION INANYS ON NN ¥IOYIVT WYL L6 o o AL T N Y BN N N T

SNOILYTINITIY] 3dW¥X3I ONY SLINGIY H0LIVdWI

AN NN N NN WA AN DN OEN MR W I ON @S G VS WS N e




i _ ) ~
N SN I R T AN AaE N A D A T S G G A WaE T W
_ ' - - : . .

{9HWW 09L) 9H 40 S3IHINI 26°62 ONV J°330 §9
SNOILIGNQD OHYGNYLS LY 03ALYINIIVY  we

T T e T T o e e TENOLLIONDY MIVIS IY O31vVINIIwy v ———

|

! £L"8 » DO°! s 01=3666552"5
U0 0gUOUEDY . T T e T seawew e p i p ¥ ooy T Tyt oy o g
, 13 ]| = (§£) 49%010/NG

T TR VIUNYIRTU3Y Y (JI7WIYOS ¥ UTIGEEIETS

A e e e D WD R P P R e ek DD A O S A

(r)09014/Wa a ([)g9070/n0

m
| NOILYINIIYD 3TdWYXI

*IOVITY xouwu::JG:iHuzutmumswaQAHm4u.uouuunnna I 90 1A NG
LS} 3 78St roeY
2501 = P T T TP Y T Y LY T Y
nJMm s (£) 09070/MQ

((r)osqa 7 «1=£)080 )90

|
; TTISVIS/NISU7ON ¥ (TIUS0TOrmer
. NOILYINDTIVYD I VdWVYR3

)

A-BO

“g8 39vIi8 40 050 = §°
€Y Q3IWNESeY £I 0S50 3WL (HILTI4 4NHIVA) & IAIVIE NO4

OIS ST HITIRVIC ITITTAYE ANMWIXVW IAL 1T I3VIW 807
“HIAGWNN 39Y1S INIANOJSIYN0D 3HL S1 £ J¥INM ((T)0SO
7/ (1=£)050)01907 €1 Q900 UNY (') 39YLI8/NWISG/79W €1 WO

(W380/9W)09070/W0

66"1 e (g£9°2 + 001 JLI¥OE x (9)°VIQ NYIN'DID

((T=r)0Sa@ » (F)10S0 )L408 = ([)°VIQ NY3IK“039

— ROITY ) I I-TITINYXI

*39vLS MYINIIL¥VL ¥V HO4

SHITINOEITN NI EILINY IO NYIN I TN INOTy IR (SEITINOEINY "y I Ny Iw op———

twyvy 28>

Oﬂ.‘m = pryspippppeepeppegspeeppR e L ST TR T P D R P L L L DL L L

oS + D1°E + 01°2 + 09°2 8 {S) (WIV/IW)*WNI

(WdY) 41

- v S O

e s e (G} EEYH U T (R SEYRT (21 ESYH A SV TSI NIV INT NS
SNDILYINDTPD F1dNYXI

: * 3380749 4I¥/789'MIS0/ 9N

"WIAV/9W INY BLINN IWNIOAZESYH 050 INIONOJEINADI IHL NVYHL _
~-WITIWYIC NI 3FTIYNS $I1DI118Yd 40 INTOYVOY SSYN IALIVINWND ML T OIRTIORT SR T ND

-, ™ w N e = om e

-y




&

1]

[}
4]
1]

L*66 ATLININOET LINIDHII
25 s2t1 £°1 *a9 -y 211 og* 1 0g*1 J9YHIAY
n2o*wel 0°00% 81vi01L
1) ‘it ot ‘ot ‘o8 ‘el 1 | 0g*t oz20° 08£°909 6091 0°00% b0=%
‘0% ‘g1t 0"t *ni *o0@ £t 0g*"1 NE* 020" 00R"96% (11 0°s@2 pO=f
‘en "£01__0°1  *2¢. . __tey _ __ "sor___0%°1 0f£°1_ _020° 002°695 6191 0°0L2 0=
‘on *601 o"1 *2: *Si ‘60! (1R ng°l nzo* 00L*6iLsS CI LT 0°652 bO=%
‘gp ‘£l ot ‘oL *ni AR 081 og*'t 020" 002°015% 1141 0°0v2 r0=§
‘9n ‘a1l 0°1 24 ‘08 ‘611 0g*l 0£*t 020° 006°095 6501 n*s22 10=b
‘or ‘15t 01 *o0L ot 11 og*1 [Tl 020° o00%1sS (TTX 0*022 T0er
*0S *G21 0°1 *99 ‘gl *q21 051 051 020° 009°1vs 62bl 0°Sel 10=¢
1 *i21 0°} e L IS ¥ SR ¥4 0"t 0g°) 0290° 002°2%S vini 0°081 10=t
*2s ‘Lt o't ‘99 ‘69 L1 og°t 0g°1 020° 000%*£2% 6SE1 n°*cet [0=0
1 ‘it L | ‘99 "1 ‘1LY [T | nE"1 o2e* Sip*Els 22¢1 0*0S1 10=1
i 1 *401 5*'1 *99 o ¥ 3 "0t 0f°1 0£°1 026" 000°b0S Lo%t n*sel 10=1
i 1 *“to01 [ *99 ‘ot 10l 0g*t og*1 020° 009°n6t 2s21 o021 [0=1
‘95 ‘sot st ‘99 ol *csol 0§t 0g°t 02o° 005°5S80 1521 0°so1 to=1
*‘ss ‘10t st 99 *g9__ _ *tot __o0f°l 0g°1 020° 000°9Lp 2221 0°06 10=1 -
*9g ‘10t el ‘99 €l 101 og*t og°1 020" 065°99¢ Tk 0y 10=2 o
ol 1 ‘L0l sl ‘o9 21 *ioy 0g* 0E‘l 020" 002°LSe 6211 009 10=2 i
*05 ‘g1l sl ‘29 ‘0l ‘g11 [ 1ol | 0E"1 020° 000°8%b ALS 0°se 10=2 <
*0S ‘g0l s*1 *29 *c9 “got [T og’t 020" 00L " BEY 6501 oot 10=2
bl ‘14 *101 c*1 °29 *29 ‘10t 0g"1 og" 1t 0z20°* 00p 620 teol 0°st 10=2
o 09§°*020 6201 0 1INT
A3unn_ L3I Ivniay 034130
cooeessemsveead asssseeTeseEREEL N\‘Ug .
(4°930) (4°930) (9H*NI) (4*930) (4*930) (02H*NI) (OZH*ND)  (*)4°ND) UH=b2) (*NIW) *ON
CLENY LETD WOANIJYA__  dW3d _ _ dw3i_ _ IVIIN3NI44lQ QvYIH INIQYIN Inll NI iNIOd
HIONIANT HOLIVAWI] dWNd H3L13IW BY9D AND ¥MIVES  INNESINd IDITAIN0 ALID0T3A  H3IL3IW SVS NI01]  3Vdwv¥Ee 3ISHIAVHEL

GILNNIN 0°ST ANIAI VIVO G¥DI3Y % Oviy

298° ¥0LIvd *alfv) NIL3IW

gK*Nl o* ® W4l 000° 39¥vNv3)

. INILLIS X009 MILVIH L 621 *ON_*WHINL
‘o 9NIL13S ¥ILVIH 804 TN *44300 38nL 10114
vh*elt v6°QlYy (NI)*WI1Q 3J0LISNI ¥WOViE

16°% “4410_0¥3IH ¥3)13W NOS33ONY (S)M3IAWNN ML 4
[TY) NIBWNN XO8 »313W 00° TOZH NI) *S638d DIL1V1E
NIOGWNN X088 FIdWYE 05" 0t (9H*NI)*EE3ud UV

o _J¥NLISIOW 03AWNESY e ‘sg (4°930) *dW3L INIIANY
00s* *0*1 3 371270N W3IN0MHIS T 801 Y4340
3dAl ¥ HL9NIT 3004d 3215 1Nvd 3dai 3Tdwys

YISdEY HIAWNN NNY 1371N0 3ISNOHSYE NGI1¥307 SNIdNYS
tesi0/00 ivo ANVBIY HI3Q ¥ INYYS

viva 07313

_ - l l l '\\

I R




a

2

2

e T e up—

0

*SIINYNAQ INNT NO_dNOy9_%S¥L_3HL 0L _INIQHQIIY 3JH¥3IH QI

*9H WWO9L ONY J930 02 3IHY SNOTAIONOD QHYONVIS

01+312°9 604312°C 604350°0 ©200326°y 10+4302°C 90+326%6 9IN+326°C  £0+329°1 G0+328°1 (WIS0/8373T14Yd *ON) @907Ta/NO
1023096  10=309°2 00+301°1_ 10=-356°9__10-322°9 __10=319°0__ 00+3R0°1 _ 00+302°L 10-358%6 {WISQ/9W) (9070/WQ
10=3G6E°2 10=3£6°0 102362°L O00+3E0°1 0043I02°2 00+4326°r 00+43I00°L 0043106 10+30[*2 (SHILINONIIN) *YIQ NVIW *039
C0=36£°. ©0=310°T1 »0=-350°2 ©0=300°f ©0-369°f ©0=301"n ©0=310°G ©0=310"9 050 NYH1 NI TI¥NS (4360789) *WND
§0=3£6*9  $0-300°1 »0=326°1 0-359°2__40=395° _50=359°% ©0=30L°h b0=30L°S 050 NYML W3ITIYWE (JIV/Y¥S) *wn) |
10=369°1 10=306%2 10-30L°t 10=-356°9 10=-36n°9 [0-365°6 00+351°L 00+4365°1 050 NYHI ¥ITIVWS (W3ISQ/9W) °*KWND
10=3658°7 10=382°2 10-30p°p 10=-325°9 _@-umo.h 10=319°9 0043L0°1 00430€°1 050 NYHL N3 1IVYNG (WIY/9N) °WND
vo'e 19°11 g2 bO°ES . @l%on p9°nh 9p°ns £0°99 0SQ NYHL ¥3IT1IVWE SSVW 40 INIINI4 ‘WMD)
10=399°1 20-3e0°L 10-352°2 10=352°2 10-306"1 ~@-mon.o 10=390*2 10=3§0°*2 (0=311°¢ ISVIE/MISA/IN T
(T T 02°1 02°1 'TH YL 0T 1 T3] 08°s TCWVE9TTTIN) GEVN =
.nn. 29° 96" 802 29°¢ 99°¢ Li°9 en’s (SH31INONIIN) 050
s ° ] 9 s b 1 2 | ¥IGWNN X3IONI 39VIE
¥31714 (1] 18 98 (3 T £S 28 18 9ViE ¥01JVdNT
L__WI80/9% 00+3vEQL®2 WIY/9W D0+3i2L6"]) 4350/49 p0=-30161°6 4I¥/49 ©0-36029°8 = SNIAVOY SSVYW *27¥)
00° 00§ (*NIWINOTLYENG INITdNYS oosg"1t *4410 Qv3IH ¥313W
v 02H 005" &d7) b0 hd £ k1 11 2O
2502 20 05°0% (SM _"NI)°S53¥d WJViE
| 90l 2N 05°0¢ (94 *NI)°SS384°¥VE
| TH 03 327wt TSN Tan3l WIviE
02’ 209  t(IN3FIHIAINOILIEO04WOD BYY HINOMHIE #0LY¥340
0°0S SONIIN*WYICQ 3TITLHYL XYW 1SdEY 4IBNNN NNY
0o0°1 (33/W9YaLTEN30 30T 1avd 18/10/00 3iv0
22°eh umn..._.._!-aitili[f-t:nm:uh;,.zoh,u;x_i o . 13711n0 38n0H9vE NOTL¥IDT SNITIWYS
SNOTLIGNDI NOLIYdWI Lv
299° (W4DY) ILVENDT S BOLIVAWIL ANYATY HI3L Y ALID % INYVY

L

{
1

B N




1]

L]
i
sl
4]

*H3J¥3INW 04 9INIQ

L | - \ ) - . |

*9H WH09¢ ONY J930 02 3yvY SNOILIAGNOD OGMYANYLE
0143E2°0 6043L0°F 604310°F 004366°C L[04320°C 90435G°6 90+431L°6 L0+38L°1 S0+310°1 (WJI60/6373T14Yd *ON) 09070/N0
§0=309°S 10=32¢°f 004312°1 10=3nE°l 10-31%°9 [0=306°n_ _00+301°1 00+3£2°¢ 10=306"% (WI6Q/79M) Q9070 /N0
10=3£6°2 10-39E°S 10-359° 004325°1 0003£0°2 004319°v 00+3£1°¢ 00+302°6 [0e361°2 (S¥313W08IINW) °*YIO NVIK °033

€0=356E°L ©0=320°1 #0=3§0°2 ©0O0=3N0°f PHO=369°¢ bO0-301'P ©0-310°G 0O=3L0°9 050 NVHLI 83 TTVWS (43607897 "WAD
£0=3£6°9 #0=300°1_ 90=326°]1 0=359°2 _#0=390°f v0-359°¢ v0-30.°% ©0-30(°S 0S0 NYHL N3TIVWE (4Iv/¥9) *Wi)
1023691 10-309°2 10-302°0 10e356°9 10=-35n°a 10=-36£°6 0043SI*1 00+36f°1 060 NYHL ¥31IYNE (WISA/9W) *WNI
102368°1 10-362°2 10=30b°b 10-325°9 10-3£6°¢ 10~-318°¢ 00+3i0°1 00e305°1 060 NYHL YITIVWE (WIV/9W) CHND
vo'e 1911 2£°22 p0° 5§ 8120 p9°nod 9b°bS £0°99 060 _NYHL ¥IVIYWS SEVN_J0_INIIHI4 °NNI
10=399°1 20=369°% 30-352°2 10-362°2 10~306°T 20-39¢°6 10=-390°2 10=3E0°2 10~311°L I9VIC/NISO/N o
[T or* 0z°t 02°1 TR 0s* 011 (T3] 09's (SnVa C) ™ :
2»" 0L 10"} 91°2 0L'E nL's 59°¢ 9%°s (S¥313IN0NIIN) 080
] [} [4 9 S L] £ e | H3AWNN XIONT 39VILS
FETRIT) 1] i8 9 13 (13 {3 2t 1] OVIT F0LIVINT |
L WISQ/9N 00+39£07°2 HIY/9N _Q0eIL216%1 4750/89 v0=-30161°6 4IV/89 £0-35029°9 = SNIOGYOY SSYW *31v3
o0*00% (*NIWINOILYHNA 9SNITVdWYS ong‘'tl *4410 avaWH ¥313IM
" 02H 005" (il ) 4 R M £3 &) ¢ LD
_ 29°02 20 05°0f (94 °NI)°SE38d NIVLE
eteL 2N 05°0¢ (SH *NI)°SE384°HVE
[TH 03 e FI3d R TIWIL wavie |
02° 20 $(INFIHIJINOILISOdNOT SV L HIAHOMHIS ¥0LYNIdO
0°*0S SOHIIW HWYIO 370]1HYd XYW vigdey HIEBWNN NNY
00" (23/W9YALIENIQ 3191 10Vd 1e/i0/%0 31V0
A 1] ASCWIr o "dW3l ¥01JVdWI 300 3SNON9YA NOILYI0T INITWYE
SNOILEANGD HOLJOVYHHWT LV
v99°* (WAIY)ILVHMOTE HOLIVdNWI ANYRIY HI3L Y ALTD % LNV

"
Ly



B

N s l - I lu:hle.lf;.?:hﬁ[ﬁmhen 'sAyY ‘S3nd WIVIS 8d
02HeHW 00° 02ZH=NT 00° SYS NIVLIS 40 §3Md IIfviE 184
T T B 1T LT Y R Trias Shrv e o INnssInd J1n1In0EvE 0d
_ 19°92 1902 BY9 %IViE-iM BvInI3ToW £
” 99°92 9992 BY3 WIVLIS AMO-iM ¥YINIIOW on
[ v 02°61 AMO **70A A8 2N INJDIN3d 2Nd
0n° 00°* ANG _**I0A A8 0) INIINI4 034
| 09°02 0902 ANO “*70A A8 20 IN3IIN3Id 20d
M [ 02* A¥a *°70A 1@ 20D ILERTET] 2024
M 966" 966 SY3 ANG NOILIVHZS 20N [ F]
! to° tee IMNTOA A9 38NLIGION IN3JWI4 ong
»ENOTITONDD ONYONVIS 1V
) ®JE 000° 48 vLL* HO4YA HILYM 40 INMNTIDA INA
sSNOTITANOT GUVONVIE 1V
WIS S2€°S 4368 9%0°9e1 03VdWYE §¥9 ANQ 40 INNTI0A 0L8MA
. 3 e1e 4 1*0¢ dW3l ¥ILIW EY9 I9VHIAY L] S
_ SNOTLTONOT NI13W 4V T .
" WeN) #25°% T4<n) 0z0%wel G3ITINYE EY9 4ud 40 IWNTOA
L ___d0nQ
02H-WW 0" F% 0ZH=NT 0£°7 IUNEEING IIT1ITH0 IIva3AY wd
_ ve* LM ANITI144300 30ns 10114 4
W 21 NI Oo0s°® ¥313WY10 312208 INIVdwve LT
i- i 296" EITY BOLI¥I NOILIYNRI V] NI1IN A
000§ 0°00€ ‘NIW_ ‘1635 4O INEL 13N 11
'YLT} en9t HEINIJeINT) a1
6201 6201 L¥YIS=INIL ot
na\namvo 1&/7L0/00 mmumnﬂmmm
SLINM J1813A S1INN HSTIaN3
137106 ISnonove Vigdtv 1631

fL

HIYONRIE
. 430YIT WyIL Js3)

NOILIY¥YINAY) ¥ive 01314 HOLDV4WD

$SIH00Y_ONY_3IW¥N=LNYId4




- . o o

-

L3

& e e e — o .- e e —

L1

" — ————

"

1) P s . o e s e e

- £

(L] e e

]

4] e e e —

31

[ 11

15

[} - — e e

[

*

1] e e [ P
« T
. <
L

1 _—

14

3

i

< S -

¢4

It

1]

“ S *OM*NI 2662 *4 930 99 &

# ‘ 20/W9 00°1} 12749 90° ALISNIO 3721Ldvd od

”“ 9w 0n2°11 ¥9 £L1° TITITLEVd 30 6SvW Tv10) IN

' e ‘ A Y L JTLININOST IN3DA3d os1

‘ W-08 2f2°711 NI=OS  wNERNNN v3HY NIVLE sY

' T T - SNOTLTONOD WIYIE

f Wiy €9°§ 43y 0%°002 1Y 031dKvE Ev9 41

_ Yoo T T ) “un T4 CFTE S TTTTTT AR WOVLE 39VHIAY s1

4% L . _ . .

T G S O I N G AN OE TS SN EBE th G S BE T R ..




(9W)___g2*11

§

it

BO'EE % 00! ¥ wecccccccacccccccccamcascaccccnass

06°* e On* & 02°1 z {9) T WND

(9W) 1w

= 001 « TP PR Y P P L L L P L Y

(6)SSVH_+ (B)ESYW ¢4 (1)SSYW = (9) X WND

» _ ENOTLIVINATIYI 3TdnYx3
4 e anm ot S —
39¥1S LYHL W04

n 03LYITONI 0S0 INIGNOJSINHND IHL NYHL HILIWVIQ NI

" ¥31IYWS 03VdWYS_SSYW_TIVL01 3WL 40 ITVINIINI4 IHIL EEYW 40 INIINId *WN]
|

= ; e z G2E°S /7 0e°f = (1)39VIE/WISA/ 9N

1% '

. _ {WISOIOISHA 7 (T)8SYH = (1)39¥iS/nIS0/9n

" _ SNOTLYINIIVY I1dw¥x3

" (J9VLE/MISA/SNI IOVEE HIVI H04 NILIW J1GND GHYONYLS A¥Q ¥3d

" EHYYOITIIN uzm:zm>_u SLINM_*39Y¥1§ MIVI NOJ INIOYO] SEYN IHL 39Y18/MI8A/IN

i .

" 031337707 29V1E HIYI NO SEYN 3HL {SNYHITTVIN) SEV¥HW

o

" _NOISINTJIQ AINITI1443 NOI1D3TT0T

u LINIIN3d 05 ¥ uz-z:mmq 9V1E HIY3 NO S31211Mvd 3HL 40 3ZI€ 3HL (SH3ILIN0BIIN) 050
_

n 4 e

. WIE0/79W vfol°2 = S25°% /7 002°11 s WD

f \ (WISA)QASWHA 7/ (OWI AW 3 (NISQ/9NW) NI

WaIV/9m  L1216°1 s @19°C s 002°11 2 W)

{WIvY3l 7 (NI IN = (WOV/ONTTR)

4750/59_ 6000° _® 950°901 / gLt = W)
(4980)018WA 7 (¥O)IW = (4380/H9)IND

~

4I¥/89 6000 2 105°002 / €d1% s W)
(42¥) 41 7 (W9)in = (43Y/49) WD

SNOILIYINITIYDY IdNYX3

("WIEA/9W) 431N J18N)
ONMVANYLE ANO ¥3d SWYNIITTIN ONY (WIV/9WIH3LIW JIBND TvNLIY ¥3d SWYASITNIM
2(42680/749)1004 I1OND_*sOQMVONYLE ANO N34 SNIYMI’{4Iv/89)1004 JIAND »1¥YNLIY

H3d SNIVET I8V NIATO SLIND *IANI0A v AA OIGTATG §3710[18Vd 40 SS¥W 1¥101 INTAY01 SSYW "J¥]

1877070 31va 1831
137100 3IgN0OU9YE ¥YIEdEY HIHOMHIE ANYRIY HI3IL Y
NOIL1YI0T_ _3Vdwvs ON NNY ¥3IAv3IT wWYIL Sl ALID ONY AWYN=INYId

- m e A g mom o

SNOTLYINIIYI IVdWYXI ONY SLINSIN HOLIVAWI

g




il L

i

&®

(9HWW 09L) 9H 40 SIHINI 26°62 OGNV 4°930 @9
SNOTLIONOD QHYONYLS 1Y 03LVYINITIVY  we
_SNOILIONOD WIWAS A¥ _031VINDTIVI L

£1°1 s 00"t * 01=-36665£2°S

abhbwnnhhm il]l:m Y T L LI Y Y I P LYY Y Y Py Y )
: o1°t = (£} 49G70/N0A

(FYYIQ_NYIN®039_» (JI/W3)10d_» 01=3665£2°S

(r)09IN0/wWa z (£Y090710/NO
NOILYINIIVD 3 1dWVA3
*3IVYLE ¥ MO4 INNTOA _LIND #3d §31DILHVd_40 HIOWAN IHL 09070/80
[ nL*sS / S8 ) 907
Oq.ﬂ = Iy YT Y Y Y
12° = (£) G49070/nQ

(ryosao 7 (1=r)0%40 Y907

(£I3OYLIE/WIESQ/IN s (1)09070sWa

NOTivINIIYD 3 dm¥X3

‘e 39viE 40 0SQ # &°
£Y 03WNESY SI 060 3IHL (MILTIJ4 4OXIVH) & JOVIE NHO4
*03sN 1 N¥3L3IWYIO0 31DI1IHY4 WAWIXYW 3HL § 39VIS ¥O4

FA-B?

Fil
qu

[}
11}
111
1
0
L1}
"
Fi)
”
5
"

TNIGWAN F9YLE INTONDASINH0D 3HL &1 [ 3IWINM ((F)10G0
7 (1=r)080)01907 SI 09070 ONY (F)IOVIS/WISA/9W S1 WO (W3$079W) 69010/W0
2s*1 r (91°'2 s 101 Y1808 = (9)*VYIO NYIN'03IT
C(i=T1050 » (F)050 J1HDE = (f)°VIid NVIK'OID
e L NOTLYINITIVI 3VdwyR3
*39vLS HYINIILY¥YL ¥ NOS
S¥ILIWOYITW NI HILIWYIQ NVIW IINLINOIS 3IHL (SHILINONITIN) "VIG NYIN®03IY
o (wly) 89°S
s9° o P L ——
06" + o +« 02°1 + 02°1 2 (S) (WIY/9W)"HND)
TFIEE)]

T D A A

(6)SEYW +_ (B)ESYW ¢ (Z)IEEYW + (9)58YN = (5) (NIV/9NW) *WNI

ENOILIYINITIVI ITdWYXI

* 43607897 32¥ /7097250790
IMIV/9W MY BLINN INNIOAZSEYW *0G0 INIONDJISINH0D IHL NVMHL

HILINVIAQ NI #37IvWE £373114vd J0 INIAYOT SSYW IAILYINWND FML CINNIOAZES VW) *HND

LGRS

S S MR N G G BN DR W G e e Ol GE GBS e uE e

gl




BN Y B = N A O N A AN OB T am e Glx WS " Ny =
I~ 5
114 - e am s VU — s e
T
11
I i
o ' ~ } 6001 JILANINOE] LINIINId
e "6 0zt 5° 5y ‘ot 02t OF'1 gt ISVHIAY
" oEn°6Rt 0°00% £1V104
- *09 *g2t s *09 ‘se g2t 0f*1 0"t 020° 099°€29 ISt 0*o00% g
® *29 el 5 "0V 2 *ofl 0"t (1841 020" 000°v1g test 0°592 -5
*29 *gel s* o8 v ‘g21 0Lt 0g*1 020° 000*v0@ 916t CMGYE] -g
i “09 *slt s ‘o0 e ‘st (T | 0g"s 020" 000°Se¢ SSol 0°562 =g
o *09 *jo0t s* "oe "9 *101 0g*1 0E" 1 020" 009°59L obul 0*002 -g
*09 i c* ‘oo ‘99 RN | 0¢’1 og"1 020" 0e2%914 sovt [ ¥ F] $0-9
¥ °19 ‘121 s* o9 ‘99 *121 0g£°1 o€l 020° 00v° 99 osel 0*012 to=9
“ ‘09 ‘121 s° ‘sl *2e. 121 0g°t 0g"1 020* 000"06¢ 134 0°6b1 v0=9
» *gS ‘61t S* ‘qy ‘00 ‘611 og*1 0g°1 020° 00L*ibg ozt n*agl 20=9
*gs gt < *9t ‘gL 11 0£°1 og°1 020° 000°95¢ G0€l 0°591 p0=9
© *9¢ iy 5 ‘9t 18, L1 0g°1 0E"1 020° 0S8°92¢ 5221 0°051 10=§
o 13 2 s* St ‘o0 121 oE"1t 0g°1 020’ 00L°61L otret A 10=¢
*9s *EEY s *nt ‘09 *cel 0g°1 o€t p20* 00L°60¢ 1134 | 0*o21 10§
v b, } 1 ‘111 s ‘€t *eL. ‘111 0£°1 0g‘t 020° 00£* 004 0011t 0°501 j0=¢
3 ‘olt c* 21 L TE ‘511 [ og°t 020" 008° 069 g2l 0° 08 10~
“ *25 L2t 4 ‘ot 09 21 TR 0€° 1 o020° sl g9 0601 0°G1L 20=¢ o
a ‘ys gt S *89 ‘gl ‘g1 0g"t 0g't 020° 00n*2L9 cE01 0°09 20-v P
s Sttt [ 3 *99 2 LR 3] og*t nE't 020" 002%29¢9 0201 0'ce 20y I
b *25 ‘i1t §° "9 ‘99 111 05*V o1 020° 009°259 00t 0°0f 20=¢ <
o ‘oS ‘11t s *p9 ‘9 111 01 o€ 1 o20° 005°Eb9 086 0°G1 20=¥
. ng2 nee [ n 1InT
n "'....."---'--.-'......'.'.-"---.'.'-.-'--'--'---.-.--.-'---'-'---"-.-.'--"--'--"--'..-‘..--'--'---'.-'."..-.
13no  13°nN1 TYNLJ0Y  G3¥ic30
u ) P P, (%2013
o (4°930) _ (4°930) (9H°ND) (4°930) (4°930) (D2H NI} {02H*NI)  (*13°nD) YHep2) (*NINW) ‘ON
FET dWil HANDJYA PLXT dr3l AVILININIIII0 TED INTOY3IY INT L InTL iNTDdg
r HIONIJIWI BOLIVANT dNNd H3ILIW €Y A0 NIV)E 3JENSS3INd FITHINO  ALID0T1IA  ¥3ILIW SYD  NIDID  ITdWYE  ISUIAYHL
i
SILNNIN 0°S1 ANIAT VIV ONDIIY ¥ QviH
i 206° ¥012v4 *AIYDY ¥3L3IN
H 9H NI _0° e W4d oo00* F9vivay
*0 SNIL13S X068 H3LV3IM 62l R TELT
§t *0 SNIL13S ¥3LVIH 3008d ve* * 44303 3ANL 10114
0 Pe*Elh Do BID {NT)*WIO 30ISNI XI¥i§
161 3410 GvIH NILIW NOSHIAUNY {cYu3onnN §31 114
ol egd HIOWNN NOA ¥IL3W 00" (DZH*N1)"SS38d JILVLE
‘ MIEGWNN XO08_31dWYE ef*of (IH*NI) "SEINd " HYE
02 IuNLELION QINNEEY 09 (379301 *dn31 indlowy
f o0os* 01 t IV1220N ¥IHOMHIE ¥01v¥3dO
s 3d4l 2 HIONIY IRONM 3215 Luvd 3dAl 3NdWYE
' v284EY HIOWNN NNY 131100 3SNOHOYE NDOILY30TY ONITJHYE
' 19/00/00 YO s, 318 KO Y ANV
” viva 01314
4

hante




1

1]

*g3IHYNAQ 9NN NO 4NOND NSYL 3IHL OL ONIQN0DIY 3I4IH 0ILvINDIv]) 3Jdv SHILINVIQ JINVYNAGONIY

*9M _WWO9L ONY._3930_02_ 3INY ENOT1IONDD ONVONYiS

- - W m . =

01030L"0 600359°F 6003209 90039£°S 900350°1 [0032p°2 90+3Iv9°L L0+322°2 S0+30L"1 (WI50/63710114vd *ON) 0Q9010/NC
T0=301°¢ 10-322°0 004316°1 10=351°0 00+301°1 00+4391°T 00+36E°1 00+4356°8 10-351"6 (W350/9%) AS010/W0
10=39E*2  10+30G°y__10=39/°%( O0043En*1 003€;°2 00+31GC°H 00+3£0"°2 00+3001*6 (0¢3L1°2 (SHILIN0ONIIN) °VIQ NYIW *039
Co=3ArI*d §0«3T1°6 H0=32E°*2 bO=3FN°E ©0=309°nr H0-3E9°S WO0=36{°9 PnO=-I21°¥ omm NYHL H3T7IVYWE (4360/789) *WN)
§0+309°f S0-39£°9 00-3E1°2 bN=361°% ©0=392°p H0=3L1°S bpO=-3§2°9 1h0=350°L 0G0 NYHL B3TIYWE (30¥V/89) ~WnJ
20=399°6_ 10-360°2 10=31£°S 10=396°¢ 00+390°1 004362°1 00+4356°1 00+4398°( 0G0 NVH1I H3ITIVWS (MISA/IM) *WNI
20-304°9  10-316°1 10-3:9°v 10=31£°¢ 10-3vL°6 00+391°T 00+43En°1 00431L°Y 0S0 NYHL MITIVWE (MIV/SH) °*WNI
't 2%e $0°12 CEAS T § O 1) £1°is 5919 99°5L 0G0 NYWI #377%wG SEVw 30 IN3IDH3IA *WNT  of
PO=3€0°6 JO=3£1°1 10=312°f 10=359°2 10=359°2 10=-3/2°2 10~-359°2 10-320'f 10~319°9 39VIE/WIEA/9M .m
0" 09° oLt on*l on*t 02t or°1 09°1 0s°€ (SHYNITTITIN) BSYW
££* 19° TS 10°2 19°¢ TR SL'% CTAN (SM313wW04IIN) 080
6 ) i 9 s ® 1 2 3 HIBWNN XIANI 39VIiE
3L 4 0% L8 98 11 ne £s 28 s 39Vi8 ¥01JvdnWl
W3S0/9W 00+3w125°2 WIY/9W 00e31nIE"2 T 73250789 £0=38101°1 4IV/HD En=3E(10°1 = ONIOVO1 SS¥W *1¥]
00°00¢ {*NIWINOILYNNG SNITJWYE 00g°1 *4410 Ov3IM B34 3IN
29 02H 00%* (*N1}°G*1237ZZ0N
v 02 20 T 9t 0¢ (M *NI)°6638d WIV1S
99°9¢ 2N 95 * 0% (94 _*NI)*EE3I4d°HYE
00" 03 J6*mb 1*021 *dw3l ¥Ivis
0z* 200 t{1N3daddINOILIG0dwoD §¥YS T T T T T T T T T T T T T TN GRH O S BO1vH3d0
0°0S SOBIIN HYIQ FVITLHVA XYW ¥25dgY HIBWAN NNY
00t (JI/W9YALIENIO VDI LNV 1R/80/00 Jiva
Jetor 41021 T T 77T cdw3l w0idvdwl ) TTL30nG 38O0RAvA T T T NDILIYI0Y ON1awnve
SNOTLIONOD ¥OLIVAW] LY
L9 (W4IY¥)ILYEMOTS HOLIVANI] 13316 MIIL v ALTD § UNVd

-



~ 5

u

LT3

- - b
. S SR NS 4 NN AN O BN AN B N N & G N U T TN W

*H3II¥IN OL

ONTON0IIY INIH GIFLIVYINIIVY JuY GUILINVIA IINYNAQONIY

*oH_WWO9L ONY_2930_02_3n¥Y_SNOILTONOD _ONVONYLS

LT I I R

0t+39€°2 60+361°9 pO+IFL°S Q0+32:1°bd 20+4319%  L0+32€°2 90+3ISh"L [L0+322°2 G0+399°1 (WIE0/8372114¥d4 *ON) 0907WA/NO
10=301°5 10=3£0°C 00+3rL°1 10=3p9°f 00+3E1°T 00+361°T 00+31n’1 00+3¢0°6 10-302°%6 (WIS0/79W) 090710/Wa
10=-3£6"2 [0=3.8°S 10-329"9 00+4325°1 00+329°2 aw.uco.a 00+321°L 00+361°6  to+381°2 (SHILINONIIN) “¥IOQ NYIW 039
€0=3N1*y S0«3T1°6 bvO=IPL*ZT 0O=F00'( e@uuao.a p0=3€9°S b0=36.L°9 h0-321°% 0S0 NYHL N3VIVYNE (4I60/89) °WND
§0«309°f S0-39£°9 PO0=3E1°2 rO-3B1°( awuuom.a #0=3L1°C PO-3IE2°9 HO=-3IGN°} 060 NYHL MITIYWS (JIv/49) °HND
20=390%% 10-360°2 10«315°% spummphhllmmwwoa.- N0+362°1 00+355°1 00+399°1 0S0 NYHL ¥3ITIVWE (WIRO/3W) °WNI
20=301°9 10=314°1 10=3i8°p 10-315"¢ _wnuan.o 00+4381°T  0043€R"1  00+I314°1 050 NYHL HITIVYNE (WIV/ONW) *MND
9Lt i2°e so°t2 gs*1E | tltew £1°1s s9*19 mmtnn 0S50 NYML HITTIYWS SSYW 40 LNIIYId “WAD o
20=350'6  JO0=3E1°1 10=312°F 10=3569°2 10=-359°2 10-3:2°2 10-369°2 10-320°% 10-319°9 39Y18/WIRA/ 9N JJ
os* 09" 0Ll or*1 ov's 02°1 0v°*1 09*1 05°'¢ (SWVYHITTTIN) SSYW -
v’ oL? 101 91*2  e9°f vi'g LA 5676 ETETECCEER] OO
& ] ] 9 - __® £ 2 | ¥3EWNN_ XIONT 3IVIE
¥31714 o 8 9 s bs £8 28 18 39VIE HOLIVANI
WOE0/9% 00+30126°2 WIV/9W 00+31nig"2 777 33Sa/W9 s0-3R101°1 JIV/HD CA-35110°1 = ONTQYO) SSYN -I3Iv)
00*00f (*NIWINOILYHNG INITdWYS 00E°1 *4410 OvIH ¥IL3IW
e9° 02H ong* (*N1)*Q°11322Z0N
9v°02 20 - wEC 0% (94 *NT1'S538d ¥IViE
99°94 2N #E° 0L {9H *N1)°*S53INd yYe
00°* 03 Je*eb 41*o021 *dW3l YIVIS
(¥ 200 T(ANIINIJINOILISOINOI S¥VD CEELTEL H01v&83dD
0°0s SOMIIW WYIO 3TJ1LHVd XYN Y2RdEY HIBNNN_ NNY
LT R 