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A Study of the Relevant Incineration Technologies
and Air Pollution Control Devices
for the
Delaware Sand and Gravel Landfill

Submitted by: Andrew Clibanoff
NNEMS Project Control Number: U-913442-01-0

Abstract

The Delaware Sand and Gravel Landfill, located in New Castle
County, DE, is an NPL site in its remediation design phase. A
Record of Decision has mandated use of on-site incineration to
dispose of approximately 25,000 cu. yd. of contaminated soils and
wastes. This paper discusses the incineration technologies that
may be applicable to the project and recommends the selection of
a rotary kiln incinerator, based on the kiln's relative versatility
when compared to the other incineration technologies. A study of
air pollution control equipment was also included in the paper.
No special permits for PCB incineration are required for this
project, as PCB concentrations are below 50 ppm, the TSCA regulated
standard. Emission of dioxin and related organic compounds can be
prevented or minimized by maintaining a temperature above 1700°F in
the afterburner. There is a definite need for more sampling of the
wastes and soils that are going to be incinerated. The majority
of sampling to date has been on soils surrounding the suspected
highly contaminated areas. Further waste characterization must be
completed before the final design of the incinerator and air
pollution control equipment can be accomplished.
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DISCLAIMER o

This report was furnished to the U.S. Environmental Protection
Agency by the graduate student identified on the cover page, under
a National Network for Environmental Management Studies
fellowship.

The contents are essentially as received from the author. The
opinions, findings, and conclusions expressed are those of the author
and not necessarily those of the U.S. Environmental Protection
Agency. Mention, if any, of company, process, or product names is
not to be considered as an endorsement by the U.S. Environmental
Protection Agency.
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1.0 Introduction

This paper is submitted in fuifiliment of the requirements of the
National Network for Environmental Management Studies (NNEMS) program
The scope of this NNEMS project includes the assessment of the feasibiiity of
incineration technology as a viable alternative in the remediation effort
occurring at the Delaware Sand and Gravel Landfill, New Castle County,
Delaware. The status of this site is that 1t is currently on the National
Priorities List (NPL) and 1s awaiting final remediation design. A remedial
investigation report and feasibility study were completed in early 1988. A
record of decision (ROD) has been written calling for the on-site incineration
of the contaminated materials (waste and sotl) that have been linked to
groundwater degradation.

The paper will first present a site history and background, followed by a

section on the relevant incineration and emission control technologies

2.0 Background and Site History

The Delaware Sand and Gravel Landfill was an industrial waste landfill
officially operating from 1968 through 1976. The landfill is approximately
27 acres in size and is located about two miles southwest of New Castle
County, Delaware. Directly west of the site across Army Creek lies the Army
Creek Landfill, another Superfund site. It is believed that the environmental
degradation occurring in the vicinity can be differentiated between the two
adjacent landfills. Figure 1 is a site location map for the Delaware Sand and
Gravel Landfill. The site, as suggested by its name, was once operated as a

sand and gravel quarry.
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Location map for the Delaware Sand and Gravel Landfill
(DS&G)
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In 1968, the Delaware water and Air Resources Commission granted
Delaware Sand and Gravel a Certificate of Approval for a sanitary landfiil
One year later, an Air Pollution Control Permit allowed the disposal of
cardboard, wire, pallets, corkdust, and styrofoam. in 1970, the Delaware
State Board of Health issued a solid waste disposal permit to the facility. A
Solid Waste Disposal Permit was issued from 1971 through 1376 by the
Delaware Department of Natural Resources and Environmental Control
(DNREC) In 1975, DNREC applied an enforcement action against the DS&06
Landfill upon observation of improper operating procedures including poor
cover and compaction

2 1. Disposal Areas

Disposal of wastes at Delaware Sand and Gravel Landfill took place at
four smalier areas on the site. These areas are termed the Drum Disposal
Area, Ridge Area, inert Area, and Grantham South Area. These areas, as well
as the locations of boreholes, monitoring wells, and drinking water wells are
depicted in figure 2. A further discussion of the individual waste disposal
areas 1s below.

2.1.1. Drum Disposal Area

This area, located in the northern portion of the property, as shown in
figure 2, accepted reportedly 7,000 drums containing industrial liguids and
sludges from perfume, paint, plastics and petroleum refining processes. The
Drum Disposal Area was reported to be a pit approximately 150 ft. x 70 ft. x
1S ft. or 0.23 acres in surface area. However, the areal extent of the Drum
Disposal Area proper was delineated by surface geophysical data and

measured to actually be 0.42 acres. This estimate does not include an
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adjacent 0 25 acre area just west of the Drum Disposal Area proper where an
additional geophysical anomaly was detected

Sotl quality analyses of samples from boring DGC-06 (just east of Drum
Disposal Area proper) indicates contamination of organics in the low parts
per million range over an approximate depth interval of S to 30 ft. (see
appendix B). If there truly 1s a 25 ft. depth of contaminated materials, tne
volume of materials requiring treatment may range from 20,000 cu yd to
over 27,000 cu. yd depending on whether the adjacent area is actually
contaminated However, boring DGC-04, west of the adjacent area shows
littie to no sign of contamination. Boring DGC-05, north of the area adjacent
to the Drum Disposal Area proper also appears to be clean. it 1s quite clear
that more sampling is needed to determine more accurately the extent of
contamination in the soils of the Drum Disposal Area.
2.1.2. Ridge Area

This area, approximately 0.5 acres in size, is located on the western
portion of the property, just east of recovery well Rw-13 (figure 2). The
Ridge Area contains scattered wastes (drums, large storage tanks, pailets,
etc.) on the slope surfaces and ridge top. This area has been labeled as a
limited drum and industrial waste disposal area.
21.3 Inert Area

This area, close to eleven acres in size, is located in the central
southern portion of the DS&G property. Wastes disposed of in this area are
assumed to be, as the name implies, relatively inert. The area is relatively
level with steep side slopes and high vegetative growth. The surface is
heavily littered with items such as junked cars, trucks, trailers, concrete

forms, gas cylinders, domestic trash, paper rolls and wire bundles. Waste can
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als0 be seen protruding from the sides of the slopes indicating that waste had
been buried
2.1 4 Grantham South Area

This area, approximately 1.3 acres in size is located immediately south
of Grantham Lane, directly across the street from the Inert Disposal Area
(figure 2). It was reported that when the sand cliff remaining from quarrying
behind the landfill owner's home began to erode, the owner backfilled the area
presumably with inert waste. Reports from the owner's ex-wife as well as
visual observations indicate that chemical wastes were disposed in this area
as well.

2 2 Nature and Extent of Contamination

As mentioned earlier, the Delaware Sand and Gravel Landfill was
operated as a permitted facility from 1968 to 1976. It is believed that
durnping may have begun as early as 1961 and the dumping of household and
construction wastes has continued to the present. The wastes disposed of at
the site were mostly construction and industrial type wastes.

In 1984, a removal action was performed at the Drum Disposal Area.
Several hundred drums were sampled and removed from the landfill's surface
eliminating any immediate threat to human health and the environment. 576
drums were samp_led with the results shown in table 1. it is believed that the
remaining 7,000 - 100,000 drums in the Drum Disposal Area contain similar
wastes. [t is believed that the contamination at the Ridge Area is similar to
that found at the Drum Disposal Area. The Grantham South and the inert
Disposal Areas are both believed to contain mainly inert wastes, such as

wood, wire, hose, cardboard, styrofoam, etc.



Tvpe rum Estimated Volume
Organic Solids 206 7,700 gallons

Inorganic Solids 201 6,900
Base/Neutral Liquids 37* 690
Flammable Solids 97 3,700
Base/Neutral Liquids pH 12 2 69
Acids 2 27
Organic Liquids 19 400
Contaminated PCB Solids 6 200
Contaminated PCB Liquids 2 27
PCB Solids 2 55
PCB Liquid 2 40

* includes 2 drums of flammable base/neutral liquids
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There has been evidence that the waste products disposed at the
Delaware Sand and Gravel Landfill, particularly from the Drum Disposal and
Ridge Areas, are leaching and causing environmental degradation of the
surrounding area The groundwater in the Upper Potomac Hydrologic Zone and
on-site soils appear to be suffering the most. The predominant contaminants
are iron, manganese, benzene, toluene, xylene, MEK, and MIBK with maximum
concentrations of the organics in the low parts per million range. An
overview of the air, water and soil environmental quality at the stte is given
below.

221 Ar

The ambient air quality at the DS&G Landfill shows no evidence of air
contamination with respect to volatile organics above background levels. A
soil gas survey performed at the Grantham South Area did not detect any
significant areas of volatile organic contamination. Only one sample had
significant concentrations (2-9 ppm ) of volatile organics. This probably
indicates a small, isolated gasoline spill since the compounds detected
strongly resembled oil or gasoline components. Therefore, the air currently
poses no threat to the surrounding community. However, once remediation
begins to take place, efforts must be undertaken to minimize the hazards of
the potential air pollution problems associated with excavation and
incineration.

2.2.2 Water
2221 Surface Water and Stream Sediments

No significant degradation attributed to the Delaware Sand and Gravel

Landfill could be found in the water and sediments from Army Creek, the

Gravel Pit pond, or the intermittent stream east of DS&G. In fact, the quality
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of water in Army Creek downstream of DS&G is actually better than 1t is
upstream However, even downstream, Army Creek is still poliuted as there
15 evidence of stress on aquatic life
2222 Groundwater

As briefly mentioned earlier, groundwater quality within the Upper
Potomac Hydrologic Zone (UPHZ) has been degraded with respect to inorganic
and organic parameters in the DS&G vicinity A distinct plume of organics and
metals appears to be emanating from the Drum Disposal Area The
predominant contaminants identified in this plume are benzene, toluene,
xylenes, ethyl benzene, bis (2-chloroethyl) ether, MIBK, MEK, iron and
manganese All analytical data on water can be found in appendix A.

Groundwater quality degradation was first noticed in late 1971 when a
domestic well in the nearby Llangollen Estates became contaminated.
Evidence Indicated that the source of the contamination was coming from the
Army Creek Landfill. Inresponse, New Castie County installed a system of
recovery wells in 1973 and 1974 to protect the Artesian Water Company's
drinking water wells for Liangollen Estates by intercepting contaminated
groundwater. As it turns out, these recovery wells are now intercepting the
wastes emanating from the DS&G Landfill. Figures 3,4, and 5 show the
reduction of size of the chloride ion contaminant plumes over time. Chloride
was chosen because it is generally regarded as a conservative ion which does
not readily degrade, adsorb onto aquifer materials, or precipitate under
normal groundwater conditions. It can be said with reasonable confidence
that the recovery well system is containing the contamination in the site

vicinity .
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2.2.3 Soil
2231 Surficial Soils

The analytical results (appendix B) for the surficial sorls indicate
isolated areas of contamination in both the Ridge and Grantham South Areas
One consideration that must be recognized is the fact that most of the
surficial soils on site have been reworked by man. Much of the soils
remaining on-site are the fines left over from the quarrying operation. These
fines were used as cover material for the inert and the Drum Disposal Areas.
Therefore, any samples collected in these areas probably do not represent
waste disposal.
223.2 Formation Soils

Analytical data (appendix B) from split spooned samples have indicated a
plume of organics and metals emanating from the Drum Disposal Area and
possibly some metal contamination emanating from the Inert Disposal Area.
Organic compounds were detected in soil boring samples collected near the
Drum Disposal Area, the base of the Columbia Formation close to the Drum
Disposal Area, the uppermost Potomac silty clays beneath and adjacent to the
Drum Disposal Area, and the top portion of the upper Upper Potomac sands.

2.3 Components of the Record of Decision

in early 1989, a Record of Decision (ROD) was drafted calling for the

following measures to be taken in the remediation effort:

e Excavation of wastes and contaminated soils from the Drum Disposal
and Ridge Areas. Treatment of these materials by on-site
incineration to alleviate the direct contact threat and leachate
generation from the major contamination sources on the site.

e Capping of the Grantham South Area to remove the direct contact
threat and lessen leachate generation.
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e Debris removal and capping of the Inert Disposal Area to remove the
potential direct contact threat and to meet the Delaware State Solid
Waste Regulations.

e (ontinued operation of the in-place recovery well system to
eliminate potential groundwater ingestion risk.

e implementation of recovered contaminated groundwater treatment
system prior to discharge to Army Creek

3.0 Incineration Technology

Several recent laws or amendments make incineration one of the more
favorable applications for hazardous waste remediation The Superfund
Amendments and Reauthorization Act (SARA) of 1986 placed new emphasis on
the treatment of Superfund site wastes. $85 billion has been authorized by
SARA for Superfund cleanup from October, 1986 through October, 1991
(Cudahy, 1989). The RCRA Hazardous and Solid Waste Amendments of 1984
(HSWA) placed a land ban on untreated hazardous wastes beyond certain dates.
The statute requires EPA to set levels or methods of treatment, if any, which
"substantially diminish the toxicity of the waste or substantially reduce the
likelihood of migration of hazardous constituents from the waste so that
short-term and long-term threats fo human health and the environment are
minimized.” (Esposito, 1988). Figure 6 is a summary of the suitability of the
various technologies available for in situ waste destruction. Incineration
technologies effectively address both of theses RCRA concerns.

Incineration technology offers several attractive features for the
treatment of hazardous wastes. It is immediate, requires a relatively smail
area for set-up and operation, and is a proven means of destruction for many
organic wastes. When initially compared to other treatment methods,
incineration appears to be costly. However, incineration will permanently

destroy hazardous organics, removing the possibility of future hability for
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their disposal. Most of the other treatment methods do not completely
destroy the wastes, making future hability a distinct possibility (Brunner,
1988)

On-site incineration of hazardous wastes can be more appealing than
transporting material to a central processing facility. On-site incineration
avolds the high transportation costs as well as the NIMBY (not in my back
yard) philosophy that can surround a central facility On-site treatment is
provided by situating modular-constructed facilities within the confines of
the site.

3.1. General Incinerator Operation

Incineration is an engineered process using thermal oxidation of a waste
material to produce a less bulky, toxic, or noxious material. A waste must be
combustibie to some extent in order for incineration to be considered as a
possible treatment method. In running an efficient incineration process, the
3 T's of combustion, temperature, residence time and turbulence, must be
controlled as closely as possible. The waste characteristics are likewise
important parameters, including chemical structure and physical form. In the

combustion process, the following reactions ideally take place.
e All hydrogen present converts to water vapor, unless otherwise noted
below.
e All chioride (or fluoride) converts to hydrogen chioride, HC1 (or
hydrogen fluoride, HF).
e All carbon converts to carbon dioxide, CO,.

A1l sulfur converts to sulfur dioxide, SO,.

Alkali metals convert to hydroxides: sodium to sodium hydroxide (2Na
+ 05 + Hy --> 2 NaOH) and potassium to potassium hydroxide (2K + O, +

H, ==-> KOH).
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¢ Non-alkali metals convert to oxides copper to copper oxide (2Cu + O,
--=>2Cu0), iron to 1ron oxide (4Fe + 30, --->2Fe,03).

e All nitrogen from the waste, the fuel, or air, will take the form of a
diatomic molecule, 1 e, nitrogen 1s present as N,

However, incinerators are not 100% efficient, and therefore may emit
products of incomplete combustion (PIC). These PICs may be as hazardous or
even more hazardous than the product in the waste feed. Therefore, some
type of air poliution control device is usually required prior to discharge to
the atmosphere.

3.2. Types of Hazardous Waste Incinerators

Currently in the marketplace, there are many different thermal
technologies that have been recognized as potential treatment alternatives
for hazardous wastes. The basic operation of each of these technologies 1s
the application of heat (thermal) energy to the medium (soil) and contaminant.
The increase in temperature causes the breakdown of the organic material. In
most cases, this breakdown occurs under the presence of excess oxygen, and
results in the combustion and destruction of the organic compounds.

The various incineration technologies may be classified as either high
temperature or low temperature processes. High temperature processes are
those which can heat soil to greater than 1000 °F while low temperature
processes can heat soil to a maximum of 1000 °F. Examples of low
temperature processes would be in-situ radio frequency, low temperature
thermal aeration, and low temperature thermal stripping. There will be no
further discussion of the low temperature processes in this paper as these
processes are incapable of treating the more difficult compounds such as

P(CBs and dioxins. PCB contamination has been found at the DS&G Landfill.
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The high temperature processes virtually quarantee the destruction of all
organic constituents.

The types of high temperature hazardous waste incinerators currently
available or soon to be available are : (1) Rotary Kiln, (2) Infrared,
(3) Conventional Fluidized Bed, (4) Circulating Fluidized Bed, (S5) Advanced
Electric Reactor, (6) Plasma Arc, (7) Liquid Injection, (8) Molten Salt, and (3)
Oxygen Burner Of the nine listed technologies, the first four are the most
applicable to the Delaware Sand and Gravel Landfill remediation effort and
will be discussed in greater detail.
3.2.1. Rotary Kiln Incinerator

A rotary kiln is a cylindrical, refractory-lined shell mounted at an
incline from the horizontal plane. Figure 7 depicts a typical rotary kiln
incinerator A rotary kiln system includes provisions for feeding,
supplemental fuel injection, the kiln itself, an afterburner and an ash
coltection system. This type of incinerator is capable of handling solids,
tiquids, and sludges and would be applicable to the DS&G site.

when operating, the cylinder (primary combustion chamber) 1s rotated to
promote mixing of the wastes with the combustion air and to aid in moving
the waste through the reactor. Waste is deposited at one end and the waste
burns out to an ash by the time it reaches the other end. The constant
rotation also provides fresh surface exposure to oxidation which promotes
destruction. A typical range for rotation would be from 0.75 to 4 rpm.

The gas stream, upon exiting the primary combustion chamber, is
directed to an afterburner. The kiln will burn out solids and will volatize
organics. All the organics will generally not be incinerated in the kiln and a

high temperature must be maintained at a specific residence time for
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destruction This is the purpose of the secondary combustion chamber, or an
afterburner.

The rotary kiln incinerator typically operates at temperatures between
1500 °F and 2900°F, with residence times of 0.5 - 2.0 hours for solids and
two seconds for gases. Successful operation of rotary kilns have been
demonstrated to have a destruction and removal efficiency of 99.9999% for
wastes such as explosives, PCBs and dioxins. The rotary kiln is the most

commercially available type of incinerator on the market today.

Advantages
e Not dependent on feed quality

e Fuel requirement follows feed loading, the less feed, the less fuel
required

Minimal waste pre-processing required

Techniques exist for direct disposal of waste in metal drums
Able to incinerate variec 1ds of waste at the same time

Many types of feed mechanisms available

Residence time of waste in kiln readily controlled

High turbulence and effective contact with air within kiin

Disadvantages :
e Relatively high particulate carryover to gas stream

e Normally requires a separate afterburner for destruction of volatiles

e Unable to control conditions along kiln length

e Requires arelatively high amount of excess air ( 100-150 % of

stoichiometric amount)

Effective kiln seal is difficult to maintain

e Operation in a slagging mode to process inorganic wastes or metal
drums increases kiln maintenance requirements

3.2.2. Infrared Furnace

The infrared furnace was developed and marketed by Shirco Infrared
Systems of Dallas, Texas. The furnace consists essentially of a conveyor belt
system passing through a long refractory lined chamber as shown in figure 8

Wastes are fed by gravity onto the belt and are immediately leveled to a depth
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of two to three inches. The waste must be sized to no more than two inches
In effective diameter. The belt speed and travel 1s chosen to provide burnout
of the waste with minimal agitation. This feature results in arelatively low
level of particulate emissions.

An induced draft fan maintains a negative pressure throughout the
system. Combustion air is introduced at the discharge end of the belt so that
waste and air travel countercurrently. Supplemental heat is provided by
electric infrared heating elements within the furnace above the belt. The
furnace is designed to provide and maintain a temperature of 1600 *F above
the traveling conveyor. An afterburner is provided for destruction of

volatiles.
The infrared furnace is capable of handling sludge cake, soil and other

wastes. This alternative may be applicable to the DS&G site.

Advantages
e Not dependent on feed quality

e low level of agitation of the product on the conveyor belt results in a
smaller fraction of ash carryover to the gas stream

e The use of ceramic fiber insulation allows furnace to heat to
operating temperature in less than two hours

e Furnace is applicable for intermittent or infrequent loading

Heat generated by electric elements does not produce additional flue

gas, as the burning of fossil fuels would

The fuel requirement follows the feed loading rate

Electric power elements are variable within their range

Only 20-30% in excess of stoichiometric air requirements needed

Minimal waste processing required

Control of conditions along furnace length is readily available by

separate control of individual heating elements and by varying air

injection quality and location
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Disadvantages
e [Flectric power costs four times that of fossil fuel

e Wwhen tied to existing power sources, instailed kilowatt charges may
be substantial

e An afterburner is normally required for the destruction of volatiles

e The mixing of fuel oil with soil to decrease electrical costs will
generate additional flue gases

3.23 Conventional Fiuidized Bed

The conventional fluid bed incinerator, figure 9, is a cylindrical
refractory lined shell with a supporting structure above its bottom surface to
hold a sand bed (fluidized bed). The structure has a series of tuyeres which
allow the passage of air upward into the bed while preventing the passage of
sand. Air, which is usually preheated, 1s introduced at the fluidizing air intet
at pressures from 3.5 to 5 psig. A high degree of turbulence is created in the
sand bed by the passage of this air stream which creates motion on the top of
the bed with the appearance of a liquid.

Waste is normally introduced within or just above the sand bed. The
s1zing of the furnace is a function of the moisture in the feed, the greater the
moisture content, the larger the bed surface. Fluidization provides maximum
contact of air with the waste surface to maximize the efficiency of the
burning process.

Maintenance of the bed integrity is a function of the waste being
combusted. The waste non-combustible content (ash) will either remain in
the bed or become airborne and exit the furnace within the flue gas stream.
Generally, sand has to be made up at the rate of approximately 5% of the bed
volume every 100 hours of operation.

Because of intimate mixing of air and sludge in the fluid bed, excess air

requirements are low, from 40% to 60%. The bed is maintained in the range of
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1300 °F to 1500 °F, depending on the nature of the feed The temperature of
the freeboard (volume above the bed) 1s usually no more than 100 °F higher
than the bed temperature. The residence time of gases in the freeboard 1s
normally in the range of 3 to 6 seconds, usually enough time to alleviate the
need for an afterburner. For example, if an organic compound that requires
2200 °F at a residence time of | sec. for four nines destruction is subject to
aresidence time of 5 sec., perhaps only 1600 °F may be required for the same

level of destruction

Advantages
e Design simplicity, few moving parts

e Excellent efficiency at rated load

e Thermally secure, able to be taken off line to hot standby without
maintaining fuel feed

e High residence time in freeboard, afterburner usually not required

e appplicable to the incineration of solids, liquids, and gases

Disadvantages

e Dependent on feed quality; test burns necessary to ascertain
possibility of bed seizure when burning the material
Poor efficiency at low loads
increase potential for air emissions compared to other systems
Sand make-up 1S required on a continual basis
Waste sizing is required
Ash 1s discharged wet, dry ash discharge requires additional
equipment

3.2.4 Circulating Fluidized Bed

The circulating fluid bed incineration system, developed by Ogden, Inc,, 1s
distinct from conventional fluid beds. In this incinerator, shown in figure 10,
combpustible waste is introduce into the bed along with recirculated bed
material from the hot cyclone. A high air/gas velocity (from 15 to 20 ft/sec
compared to 1.5 to 45 ft/sec in conventional systems) runs through the bed,

causing the bed to rise through the reaction zone to the top of the combustion
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chamber (freeboard) and pass through a hot cyclonic collector. Hot gas rise
from the cyclone while the majority of solids drop to the bottom and are
re-injected into the furnace bed. Flue gas exiting the cyclone passes through
a conventional exhaust gas treatment system which removes particulate and
other undestrable constituents from the gas stream.

Feed is introduced in the leg between the cyclone and the bed of the
reactor. Solid or sludge waste 1s fed from a feeding bin using augers into the
feed leg Liguid or slurry wastes are pumped from a feed tank to the reactor
No atomizers or specialty nozzles are required for introduction of fluid
wastes into the sand bed.

The design operating temperature is normally 1600 °F although the
system can withstand temperatures up to 2000°F on a continuous basis. A
major feature of the circulating fluid bed system is its ability to control the

residence time of wastes to well over 15 seconds.

Advantages
e Same as conventional fluid bed plus:

e C(an control residence time of wastes to over 15 seconds, thereby
decreasing the temperature required for destruction

e OSmaller particulate air emission potential than conventional fluid bed
incinerator

Disadvantages
e Same as conventional fluid bed incinerator.

3.25 Advanced Electric Reactor

The Advanced Electric Reactor (AER) uses intense thermal radiation to
heat wastes to between 4000 °F and 5000 *F. The AER consists of a vertical
tubular core of porous carbon which is heated by electric heating elements.
The waste 1s fed through the center of the core where the heated carbon

transfers energy to the waste. This technology is not applicable because it is
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not available in a full-scale model and the company that developed the pilot
scale reactor, J. M. Huber Corp., has stated that their incineration services are
no longer commercially available.
3.26 Plasma Arc

Plasma systems use the extremely high temperatures developed within
the plasma stream to destroy hazardous organic wastes. The principie of
plasma arc technology is the breaking of the chemical bonds between the
elements of the organic constituents. This occurs in an atomization zone
where a series of co-linear electrodes generate an electric arc, or plasma,
which is stabilized by field coil magnets. As a low pressure air stream
passes through the arc, the electrical energy is converted to thermal energy
by the activation of the molecules of oxygen and nitrogen into their ionized
atomic states. The temperature of the plasma are will exceed 5,000 °F. When
the excited atoms and molecules relax to lower energy states intense
ultraviolet energy is emitted. This energy from the decaying plasma is
transferred to the injected waste stream.
3.2.7 Liquid Injector

Liguid injection incinerators are one of the most commonly used
incinerators for hazardous waste disposal. A liquid injection system
contains a refractory-lined cylinder as a combustion chamber and usually
another chamber for further combustion. Burners are normally located in the
chamber in such a manner that the flames do not impinge on the refractory
walls The liquid waste, which must be converted to the gas phase prior to
combustion, is initially atomized when it passes through the burner nozzles
while entering the combustor. As the name implies, the liguid injection

incinerator is confined to hazardous liquids, slurries and sludges with a
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viscosity value of 10,000 SSU er less. Because the majority of wastes to be
treated at the DS&G Landfill are in soils, the liguid injection incinerator is
not applicable for this remediation effort.
3.2.8 Molten Salt Incinerator

The molten salt process is an oxidation and recombinant process where
wastes are oxidized and/or chemically altered to innocuous substances A
salt bed (made up of either sodium chloride, sodium sulfate, sodium
phosphate, sodium carbonate, or corresponding calcium salts) is heated to
fluidization. Typical bed temperatures range from 1400 °F to 1600 °F. Waste
components dissolve within the melt, producing an off-gas containing carbon
dioxide, steam, oxygen, and nitrogen from the air supply. The off-gas wili
also contain particulate matter, salt and other components generated within
the melt and elutriated into the stream. The molten salt acts as a dispersing
medium for both the waste being processed and the air used in the reaction.
The salt acts as a catalyst for oxidation reactions and accelerates the
destruction of organic materials while preventing the discharge of acidic
gases by neutralization. Ash generated, as well as other noncombustibles are
physically retained within the meit.
3.2.9 Oxygen Burners

Oxygen burners or oxygen-enriched incineration are a technology that is
essentially an improvement over existing burner designs wherein air enriched
with oxygen is used in place of ambient combustion air. As oxygen replaces

part of the combustion air, the nitrogen content of the gas stream through the

incinerator is reduced accordingly. The advantage to this is that NO,

emissions can be reduced substantially. Other advantages also include.
® Incinerator throughput, normally limited by residence time
requirements, blower capacity, and capacities of the off-gas
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treatment units, can be increased significantly.

e Consumption of supplemental fuel (if required) 1s reduced because of
a decrease in the sensible heat lost to the flue

e |[mproved DRE occurs as a result of longer residence times (in
retrofitted installations) and a richer mixture.

e Off-gas treatment can be accomplished in smaller units and can be
more effective.

The only disadvantage to oxygen burners is the added cost of the oxygen.
| was unable to find any economic information regarding the cost of the
operation of an oxygen-enriched incineration process.

3.3 Incinerator Selection

Table 2 shows the typical operating ranges of various incineration
processes Table 3 shows the applicability of various incineration processes
to incineration of hazardous waste by type.

The best choice for the incineration of soils and wastes at the Delaware
Sand and Gravel Landfill would be the rotary kiln incinerator. 1t is the most
proven and commercially available incinerator on the market. The rotary Kiin
incinerator has become known as the workhorse of the industry. The rotary
kiln can handle solids, sludges, and liquids all at the same time Kilns used
for incineration are batch fed with solids of varying shape, size, and heat
content. This provides flexibility not available in other incinerator systems
Little to no pre-treatment of the wastes is necessary. The afterburner can
reach temperatures up to 2900°F, more than high enough to completely
destroy the most stubborn organic compounds. A number of transportable
rotary kilns have been successfully operated throughout the United States.

The actual design of a rotary kiln system for the DS&G Landfil)
application takes quite a bit of time. The preparation of a detailed cost
estimate of a complete incinerator facility takes about twelve

engineer-weeks. Incinerator combustion chambers are sized on the basis of
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estimates of the flue gas volume generated by the burning of hazardous waste
and auxiliary fuel The costs of components downstream of the combustion
chambers are a function of flue gas volumetric flowrate. Sampling and
characterization of the actual wastes and soils to be incinerated is required
(rather than the sampling of surrounding areas which is all that is currently
avatilable) before an effective design can be developed.

The cost for a rotary kiin incinerator may range from $150 to $350/ton
(Liadicoatt, 1990). Assuming that there is 25,000 yd3 (20,500 yd3 from the
Drum Disposal Area, 4,500 yd® from the Ridge Area) of soil and wastes to be
incinerated, the total incineration cost may be expected to range from

$8.4mithion to $195 million.

4.0 Incinerator Emissions

The use of hazardous waste incinerators has met a substantial amount of
public opposition because people are concerned about the potential risks to
human health and the ecosystem from stack emissions. This concern could be
avoided 1f the general public had a better understanding of incineration
emission potentials and available control techniques.

when hazardous wastes are burned with oxygen, they react to form
combustion produtts, such as CO,, CO, H,0, HC and particulate matter.
Significant amounts of other species are also normally released during
incineration, including SO,, NO, , acids, salts, halogenated organics, free
halogen gases, and amines. The stack gas may contain partially burned
hydrocarbons such as benzene, carbon tetrachloride, chloroform, benezene
hexachloride, benzo-a-pyrene, and dioxins in the stack gas. These compounds

are of concern because they are toxic and carcinogenic at low exposure levels.
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Many metals are of concern in hazardous waste incineration because of the
possible adverse human health effects associated with exposure to emissions
of these elements and/or their compounds from incinerator stacks. Metals of
primary interest include arsenic, barium, beryllium, chromium, cadmium,
lead, mercury, antimony, silver and thallium.
41 Types of Emissions
411 Particulate Matter

The term particulate matter, comprises a complex category of materials,
both solid and liquid, that inhabit the atmosphere. The size range of
particulates (also known as aerosols) ranges from 0.1 micron (y) to 500 u in
diameter. Particles larger than 10 u can be seen with the naked eye.
Particulate matter may originate from inorganic or organometallic
substances introduced with the waste, auxiliary fuel, combustion air, or some
combination of these materials. Inorganic matter, such as salts and trace
metals present in the waste and fuel, are known as ash and cannot be
destroyed by incineration. The ash content is usually much higher in solids
and sludges than in liquid wastes. Emissions of particulate matter are
influenced by the chemical composition of the waste and the auxiliary fuel
being incinerated, the type of incinerator and its operating parameters, and
the air pollution control system. Most of the pollutants of concern, such as
heavy metals and organic toxic byproducts, will condense either as fine
particles or on fine particles as the exhaust gas stream cools.

As the guantity of metallic constituents in the feed increases, the
guantity of metallic oxides also increases. These particulates are mostly
less than one micron in size, and they may include oxides of silicon, sodium,

calcium, zinc, magnesium, iron and aluminum with lower percentages of trace
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metals. The oxide particles reflect light and produce highly visible emissions
whnich appear worse than stack test results would indicate

The technology for particulate control is well developed. Selection of
control equipment depends on several factors such as the inlet grain loading,
particle size distribution, acid removal devices and reguiatory requirements.
Scrubbers, baghouses and wet electrostatic precipitators are currently used
on hazardous waste incinerators. Many engineers use quenchers, which serve
both to cool the gases and to permit particulate growth, followed by medium
to high energy venturi scrubbers for ultimate capture. Alternate designs
involve precipitators (either wet or dry) followed by absorbers for the gas
components.
4.1.2 Gaseous Matter

Flue gas will normally have components classified as etther organic or
inorganic. Inorganic gases produced from the burning process normally
include carbon dioxide, carbon monoxide, oxides of nitrogen, and oxides of
sulfur (if present). Emission of carbon monoxide is normally very low due to
the high-level combustion and destruction efficiencies achieved in the
hazardous waste incinerators, but emissions of nitrogen oxides are usually
high due to thermal fixation of oxygen and nitrogen in the combustion air at
high temperatures. Depending on the waste, emission of oxides of sulfur and
other various acid gases may also result from hazardous waste incineration.
The acid gases emitted may include sulfur dioxide, hydrogen chloride,
hydrogen fluoride, and hydrogen bromide. Various scrubbing technologies are
available to control all of the above acid gases. Carbon dioxide is currently

not considered an air poliutant.
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Possible organic gas emissions may include oxygenated hydrocarbons,
halogenated hydrocarbons, olefins, and aromatics Emissions of any type of
hydrocarbon are normally very low because of the destruction efficiency of
the high-temperature combustion process. Incineration of chlorinated
hydrocarbons results in the formation of hydrochloric acid and free chlorine
The chlorine results from an inadequate supply of hydrogen to convert the
chlorine in the compounds to hydrochloric acid Since many chlorinated
organics often require an auxihary fuel for their proper destruction, it is
advisable to use natural gas as this will aid in the conversion of the chlorine
to HC!

413 PCBs

Incineration of substances containing PCBs (polychlorinated biphenyls) is
covered by the Toxic Substances Control Act (TSCA). Permitting under TSCA
is reserved for EPA. Under TSCA a material containing less than S0 ppm PCBs
1s not controlled. TSCA mandates tha for destruction of PCBs, combustion at
1200 °C with a 2 second retention time and 3% oxygen in the exhaust gas or
1600 °C with a 1.5 second retention time and 2% oxygen in the exhaust is
required Additionally there must be a combustion efficiency of at least
99.9%

However, at NPL sites, such as the DS&G Landfill, RCRA and TSCA
incineration permits are not required. At these sites, the EPA Regional
Administrator sets the applicable standards, which may include compliance
with the provisions of incinerator permitting under TSCA without the
necessity of obtaining an actual permit.

From the analytical data currently available for the DS&G Landfill, the

PCB contamination 1s below the S0 ppm level. However, the need for further
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sampling and waste characterization is evident before any final incineration
design is implemented.
4.1.4 Dioxin

Trace quantities of dioxins have been reported to have been found in the
emissions of hazardous waste incinerators. The term dioxin is a
generalization of a family of chlorinated organic compounds consisting of two
benzene rings connected by two oxygen bridges. When chlorine atoms occupy
two or more of the eight available locations on the two benzene rings, the
resulting molecule is known as a polychlorinated dibenzo-p-dioxin (PCDD), or
dioxin for short. Of the 73 different possible varieties of dioxins,
2,3,7,8-TCDD is the most toxic found to date. PCDDs are thermally stable up
through 1300°F and have an extremely low vapor pressure. Figure 11 shows
dioxin and some related compound chemical structures.

Although no cases of human death or even long-term disability have been
attributed to dioxins in the United States or elsewhere, 2,3,7,8-TCDD was
found to be extremely toxic to small animals. It is the most toxic synthetic
chemical known, 500 times more potent than strychnine and 10,000 times
more potent than cyanide as determined by laboratory analysis. Some

observations pertaining to dioxin's human health effects are:

® |neach case of exposure a skin disorder, chloracne, has occurred.
Chloracne is a severe facial eruption and is a severe irritant.

e |iver damage has been reported a number of months after exposure.
However, in each case, signs of this damage have disappeared within a
period of two to five years.

e No human symptoms or reactions have been found to be permanently
injurious to well-being

® Ailthough no relationship to malignancies has been found between
dioxins and human life, this is a fear, particularly as a long-term
effect.
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There are many theories of how dioxin may form during incineration

including the following:

e Burning of wastes which contain trace levels of PCDD will
necessarily produce PCDD in the exhaust stream.

e The presence of two or more chlorinated organics act as precursors in
the formation of PCDD. By a process termed dimer/zat/on these
compounds will combine, under appropriate conditions of temperature
and oxygen availability, to form PCDD.

e PCDD may be formed by partial oxidation of single-molecule precursor
compounds, such as the partial oxidation of PCBs.

e The presence of chlorine and the chlorine (chloride) attack of basic
aromatic hydrocarbon structures associated with tignin, such as
wood, vegetable residues, etc., encourage PCDD formatio

Droxins, as 1t turns out, are not very difficult to destroy. There isno
unique thermal or kinetic stability attributable to dioxins that would prohibit
its efficient destruction at high temperatures. The use of an auxiliary fuel
and the availability of molecular oxygen reduce dioxin levels substantially.
The probability of gas-phase formation of dioxin i1s very low at high
temperatures, 21700°F, if mixing between fuel and air is efficient. More
sampling and further waste characterization is required to estimate whether

dioxin may be a problem at DS&0.

42 Air Poliution Control Devices

There are numerous types and sizes of air pollution control devices
(APCDs) on the market today. They range from the unsophisticated, a series
of baffles, to the relatively complex high-energy water scrubbing devices,
utilizing alkali, to clean gas streams of solid, liquid, and gaseous pollutants.

Below is a description of a few of the APCDs currently available.
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421 Electrostatic Precipitator

in an electrostatic precipitator (ESP), a negative electrical charge is
imparted on the particles in the flue gas. The negatively charged particies
are then attracted and retained by positively charged cotlection electrodes.
The particles are removed from the electrodes into collection hoppers by
rapping. The process is carried out within an enclosed chamber made of metal
or Fiberglass Rewinforced Plastic. The grounded collecting electrodes (plates)
are suspended within the chamber. Power input 1s provided by a high-voltage
transformer and a rectifier. Discharge electrodes suspended between the
plates are negatively charged with voltages ranging from 20 to 100 Kvolts.
Figure 12 shows a typical electrostatic precipitator.
4272 Wet Electrostatic Precipitator

Wet Electrostatic Precipitators (WESPs) are a relatively new technology
and are generally used for applications where the potential for explosion is
nigh or where particulates are very sticky. Figure 13 is a cross section
through a wet ESP  They are basically the same technology as dry ESPs with

the following two important distinctions:
e Awet spray is included in the inlet section for cooling, gas
adsorption, and coarse particle collection
e The collection electrode is wetted to flush away the collected
particles.

423 Fabric Filter (Baghouse)

Fabric filters remove dust and particies from the fiue gas by passing the
gas through a fabric bag. The cleaned gas exits from one side of the filter
while the dust 1s collected on the other side. Baghouses are very efficient for
gases containing small particles. The collected dust may be removed from
the filter bag by any of three methods: mechanical shaking, reverse flow

back-flushing at low pressure (reverse air), or reverse flow back-flushing at



Typical electrostatic precipitator

Figure 472
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slightly higher pressure (pulsed air) Figure 141s a schematic of a bag filter
with a shaker mechanism.
42 4 Quench Chamber

The quench chamber operates by passing the hot gases through a water
spray Quench chambers usually precede scrubber equipment in the pollution
control treatment sequence, and are used to reduce the temperature of hot
gases leaving the incinerator. The chamber also serves to protect the
downstream equipment from high temperature damage and it reduces water
evaporation in downstream scrubbing equipment. Figure 15 depicts an upflow
quench reactor.

425 Wet/Dry Scrubber (Spray Dryer)

In the wet/dry scrubber, hot gases are passed through a fine mist of a
diiute alkali slurry. The water in the slurry absorbs acids from the flue gas
and the acids react with the alkali solids in the slurry to form salts. Water
15 lost through evaporation, leaving the salts and any unreacted alkali behind
as a dry powder. This particle-laden flow then goes to a fabric filter or an
ESP to remove the particulates. Wet/dry scrubbers are considered cleaner
control systems than wet scrubbers, mainly because the waste material is
dry particutates and no further liquid treatment is required, which
significantly reduces the waste volume.

426 Venturi Scrubber

in the venturi scrubber, a liquid is introduced into a constricted area.
High velocity gas, from 200 to 600 ft/sec at the throat, is also introduced to
shear the liguid into fine droplets and to allow large surface area for mass

transfer From the expansion section of the venturi throat the gas enters a



Figure 14
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Venturi scrubber.

Figure 16
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large chamber for separation of particies or for further scrubbing. Figure 16
iYlustrates a venturi scrubber where water is injected at 1ts throat

4.3 Air Pollution Control Device Efficiency

Table 4 shows conservative estimated efficiencies of APCDs for
controlling toxic metals emissions. Most toxic metals will condense as
solids if incinerator combustion gases are cooled. As seen in the table,
mercury 1s the least apt to condense prior to emission from the system stack
as its degree of recovery above 400°F is generally slight. Quench chambers
are frequently employed to cool flue gas prior to further treatment. Venturi
scrubbers are frequently used while ESPs and WESPs are not widely used in
hazardous waste incineration apphications. Fabric filters have not been
commonly used on hazardous waste incinerators as they are bulky and
expensive, and require careful operation At most facilities where data
indicate high gas and particulate removal efficiencies, there are usually two
to four APCDs in series. The particular series will depend on the type of
incinerator and the characteristics of the wastes incinerated. A number of

typical APC series are listed below:
e Quench/wet scrubber
Quench/spray dryer/cyclone/ESP
Quench/spray dryer/cyclone/fabric filter
Quench/wet scrubber/ionizing wet scrubber/mist eliminator
Quench/WESP/venturi scrubber/packed tower scrubbers
Quench/venturi scrubber/packed tower scrubbers; and
Fabric filter/wet scrubber

4.4 Selection of an Air Pollution Control Device Series

Further waste characterization studies and more sampling is required
before the proper selection of an APCD series can be made. However, high
levels of lead have been found in the sampling to date and it does not appear

that mercury will be a problem. Therefore, the combination of a venturi



TABLE 4
Alr Pollutlon Control Devices (APCDs) and Their Conservatively
Estimated Efficiancies for Controlling Toxlc Metals

APCD POLLUTANT

Ba. Be Ag G As,Sb.Cd, Hg

Pb. Tl

‘WS 50 50 50 40 30
*VS-20 90 90 90 20 20
“VS-60 98 98 98 40 40
ESP-1 95 95 9s 80 0
ESP-2 97 97 97 85 0
ESP-4 99 39 99 90 0
‘WESP 97 97 96 95 60
“FF 9s 95 95 90 50
‘PS 95 95 95 95 80
SD/FF; SD/CFF 99 99 99 95 90
DSFF 98 38 98 98 50
"FFWS 95 95 95 90 50
ESP-1AWS; ESP-1/PS 96 96 96 30 80
ESP-4WS' ESP4/PS 59 99 99 95 85
"VS-20/WS 97 97 97 96 80
““WS/IWS 95 95 95 gs 85
*WESP/VS-20/IWS 99 99 98 97 90
C/DS/ESP/FF; C/DS/C/ESPFF 99 99 99 99 98
SD/CESP-1 99 99 98 98 85

° Itis assumaed that flue gases have bean precocied in a quanch. !f gases are not cooled adequately,
marcury recoveries will diminish, as will cadmium and arsenic tg a lessaer extent.
** An IWS is nearly aiways used with an upstream quench and packed horizontal scrubber.

C a Cyclona

WS = Wat Scrubber including: Sieve Tray Tower
Packed Towsr
Bubble Cap Tower

PS = Proprietary Wat Scrubber Design
(A number of proprietary wet scrubbers have come on the market in recent years that are highly
efficiant on both parnticulates and corrcsive gases. Two such units are offered by Calvert Environmental
Equipment Co. and by Hydro-Sonic Systems, Inc.).
VS-20 = Venturi Scrubber, ca. 20-30 in W. G. Ap
VS-60 = Venturi Scrubber, ca. > 60 in W. G. Ap
ESP-1 a Electrostatic Precipitator; 1 stage
ESP-2 = Electrostatic Precipitator; 2 stages
ESP-4 « Electrostatic Precipitator; 4 stages
IWS = lonizing Wet Scrubber
DS « Dry Scrubber
FF = Fabne Filter (Baghouse)
SD = Spray Dryer (Wat/Dry Scrubber)

Sovrce ! EPA Repest §20/5W-90-0%lo, (oo
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scrubber 1n sertes with a wet scrubber would appear to be adequate air
potiution control for this application Further examination of the requlatory
requirements and the waste characteristics is needed before any official
selection and design of air poilution control equipment is implemented

5.0 Conclusion

The Delaware Sand and Gravel Landfill, an NPL site, is currently in the
design phase of the remedial action Wastes and soils from two areas, the
Drum Disposal and Ridge Areas, are to be disposed by incineration The tota)
volume of material to be incinerated 1s expected to be between 25,000 yd®
and 30,000 yd3 depending on the actual boundaries and depths of wastes in the
two disposal areas The estimated range of costs for the incineration portion
of the project 1s between $8.4 miihion and $19.5 million. These figures do not
include excavation and handling and storage costs.

Much more sampling and waste characterization is required before the
final design of the incinerator and any air pollution control equipment is
begun. The best incinerator for the job right now appears to be the rotary
kiln - Tnis incinerator offers the most versatility of any of the incinerators
currently on the market. It can handle solids, sludge and liquids at the same
time with Iittie or no pretreatment of the waste feed necessary It is the
only incinerator that can operate in a slagging mode in which it can reduce
steel drums to a molten slag, a glass-like substance, when cooled.
Transportable rotary kiins have been proven to be effective in similar

applications throughout the country.
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There are many types of air pollution control devices currently on the
market that will bring the stack emissions within any applicable regulations.
Venturi scrubbers, quench chambers and wet scrubbers are the most common
pieces of equipment used today For more complex applications, filter
baghouses and electrostatic precipitators are available.

Incineration offers a permanent solution to the contamination problem
occurring at the Delaware Sand and Gravel Landfill. it provides for the
destruction of the hazardous or toxic components in the waste matrix and it
reduces or eliminates the liabilities and risks pertaining to hazardous

wastes
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Table 5.20
DNREC Orgamic Analytical Results of March 1985
Delaware Sand ang Bravel Landfill RI/FS Broundwater Saa
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Table 3.21

Indicator Paraseter Analytical Results of fpril, 1986

Delaware Sand and Gravel
{sitligranss per liter unless otherwise noted)
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y quality control violations.

These data are unusable due to laborator
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Sampling

(CONTINUED)
Indicator Paraseter Analytical Results of April, 1986
Delaware Sand and Bravel Landfill RI/FS Groundwater
{silligrass per liter unless otherwiss noted)
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Appendix B

Analytical Data of Soils at
Delaware Sand and Gravel Landfill



UN UN UN UN UN UN UN UN UN UN UN 74788
YN UN UN UN UN UN UN UN UN UN UN (71
UN UN UN UN YN UN UN UN UN UN UN 8412
UN UN UN UN UN UN UN UN UN UN UN GPUCH
UN UN UN UN UN UN YN UN UN UN UN L9TH

UN UN UN UN UN UN UN YN UN
UN UN UN UN YN UN UN YN N
YN UK YN UN UN UN UN UN N
UN VN OUN UN UN UN UN UN N
UN UN UN

W UN UN N UN UN UN UN UN
YN UN UN UN UN UN UN UN 4N
UN UN UN UN UN UN YN YN OGN
N UN UN UN UN UN UN UN N
UV UN UN UN UN UN UK N ON
UN UN UN UN UN UN UN UN UN

4 T D A0 B s o 0 e P S e e P o o o A e e S o o e o A o o8 = o o o -

b v us 03 1L 95 A 3. N e] N

-3
=
-
=
<
=
=
x
<<
=
<
=

- A~ . - " —— - T *" AT —— . S " - ——e " e

*Jajaweaed m_:w 10} =->-=~ 104 3tdeesg YN
"sajetidnp 3yy uaamyaq 3saybiy ayy ase pajuasasd syinsas ay] ‘ajdwes styj uo pawsagiad asam sasAeue ajedt(dng ¢
05°0> 9L°C  0r0) Q1>  90°SE [1°Zy 01> 81°11 0Bt oﬂenﬁﬁ i S1§
06°0) 40°€ 0§°0) 01> £9°L9 S9°6f 00> 00'0D) £T1 659.L 1 HIS
06°0> 00°C> 0v'0> 01> 00°01) 8¥°91 O01) 00°01) b81 we L9 IS
06°0> 00°£) 0v0) O1) B9'L1 58°BL 01y 11Tl 865 9S9 €1t IS
0S°0> 007> O'0> 01> BE'YT S0 0> 08701 b SOMAI ! 11§
YN OUN ZBTE 05°0) 00°C) O¥0) 01> £5°M1 4Z27ZZ O1> 99701 iS) onﬁnv— i 01§
YN UN 42788 0G0 00°T> O¥°0> 01> 18°€Z (L8 O1) 48°%1 182 -Nw.m. ' 4§
NN 007081 0S°0) L' 00> 01> 68'0% ¥1°59 01> 18°€C 082 £L6,96 ¢ 85
YN UN O 00°£01 05°0) 00°6) 03'0) 01> BA'¥Z 4b'09 O1) Bb'bl TWY STL UL LS
YN YN 00°B01 0G°0> 00°E> 090> oO1) STty B£°59 01> 29°0Z f49 BBE9L ! 95
UN UN £S°69 060> 00°€> O0¥0> 01) B9°7% 95°1C 01y 1L°L1 st wﬂm”._ t 85
YRR 99°96  0570> 00°€> 0¥T0) 01y SL°OC IS'Eh 01> ZL'A1 99 08B 0L ! 95
N UK SLEL 0570) 00°E> 04°0) 01> 69°9Z ZLCIS 01y 68'S1 [0 K9 T 1 #fS§
WU BLEL 050> 00°E> OVI0Y 01> TCUEE 90Tk 01> DSl Q08 24€ 82 1 eSS
YN OUN O 0G°ES - 05°0) 00°C) 0v'0) 01> 68°01 9£t0Z 01> EL°f1 4% BB 01 1§
UNOUN 007IZT 0570) BO°HY  OFTOY 01> BOCAZ 98°[9 O1> BA'SZ 0SS ML 1S
g Ll sy bh W vg by 4 W Ay 1p ajdeeg
i 110§

e e e e = e A A e - = e - 2 = 4 A = R e e b S = o S Al o o A > P A

(wead iad sweadoadTuw uy)
Supjdwes 1roS 9dejans S4/1¥ TIFIPUE] [IABIH pPUE pue§ 3ieme]a(
5861

‘1rady 8yl jo s3nsay [edI3d1euy opuediouy

01°6 219el



g sideeg

canyemeand s1q) 20y pazhjeur Jou spders
. 19 00 2 v1403114) (043003 Ajijend ssnedeq :J-.__.v 2.-_“5 r
sashirue B30y ’
,1-0 $03) uotjwI0] Je djders 3 buts sarides voryrubreap ou P{easayuy butydees ¢-7 satidetr xtyyne’ p. freasaqut Sutidees [-0 sEt{sey xijyns ?'s
VOtZE O 008C 0T0 LY BOM 4D 1TD) 0By 0°f1  £90°0) 1y 189 r81 00SHT [ 44 e 0TAL 1T 1LY 0T 048 T°9 9 oo i 00 ! I-
POTIE  0°tr 60 T SO 4D 1D 9IS 0L 0w 188 1L [ £°% 008z 't 68 080 (IT 1D o1 488 T 91> 00wl 0k 1 9
VO 0 ¥ 0 D BT 0Dy BT 001 {070 88 iy 99 (L1 S A ] 8 0TI 076 £°0 01k O0°® 9Ny O0Lb6 1 Ol | C1-
VRD ) 0 00> P 0A%1 STD 0°EN) 048 'S 00C°1 [ 1A 14) Ly 000l 0Ll '8 0T18 0801 1) T OCIZY OTI®> GRT ME 1 0°eE 1 SWI-
VOSSO 0N e LD WD) D 08D 800) (0 500 SiL LS 1Y 00821 1 U UL 00D 8Ly (90 0L L% S Ok 1 0Tl 1 M-
Po0tAl 0Tel £°6) 8°5) 08D LD &Ly SIDY IS BEOTO) ¥97 I8¢ Il 0868 [ ' 00 oy 4D B 0B 5 Sy 0uI8 1 0 b sSi-
V0TI 0tel T8 UMDY KDY D 8D LD 1Y [C0°0) €2 o P01 Qo00f @9 U9 U0 08I 6> 69°0 08 L°%> ST o8y 0'fl 1 PLL-
POTE 0008 dob) £ B LT D Ly 0h 190°0) T 8y POl 00l [24 e 0°W ol 1D ozt 0L 1w %) 00wy ot 1 -
Foossf  G'Kb 00 £°9  fom) 6D 1°5) 06 0°21 £90°0) ISC 290t o1 0012t n 01 0Ll W 1D ot 08 £ty Qo) oo 4 M-
VO 0T 8% 1’ D 8L 0D (S 0'St 190°0) 09 U9 18 [ LT I N S P76 071 69T 0°0> 0kl 0% L' %) O0ZSI ! o881 01-
PoteL 078 oI D S D 9%y 18y 0TIl 0O 08 00L [ &7  000iC £l T0sl 9 950 '8 0'SL T°L 4 00L01 1 O0°%f 1 %h0-
POy 08 0°ZD o) 080 T'D) (°5) 665> 0°Z1 w0°0) 98 L6 % 00981 4] L0t 060 LD ¥ 0S8 MO M) 0%y 1 0l e
POTOb 00N 0TI ' IS 1D S 85y 0L 4500 (T 619 81 oosLl  £% I°0 091 96 €0 &0 085 &%) BI) 00801 OB e
P08 0076 o4l &' 10> oiZ1 081 %00 68 00 oZy 008 17 6°8  0°RL  O9SE 170> 4870 0'RAI 0°{L L) Q0lsZ L Q4
LR 11T S 2V T Y44 D U 696 4611 Sivo L LR 000 bV 01z £°'8  0°8C1 00117 0°6Z 6070 O°OCHY O°T LLI OU48 I 0" !¢
iOr 0By O'ep £ 9 8 1'D) U 0788t 190°0) ¢ 0vS1 0SBl 5Ly 000670 [ R4C P LT O'LIT 00£01 O'EC £8°0 0°0Z08 0'91 48 00201 ! [
V09 091 s LD e 0 Ly 9000 U1 €82 Ca'd [ 1173 el D ¥ %D D WO 0y O ) 088 1 0%0f i
1oL 0L v B 00 98 T 190°0) Sof (w P11 00N @0 ST 0l M 0D) 190 0N 1D 9D 0Lt W
106 0y 001 1) U0 oy 001 ¥90°0) 19 689 9% 006l 98 98 0% ML D o1 06 ') (1Y Qolit i o'l
1 o'al 0l 8’ H 00 oD Y 1900 961 IS0 BLYL [T W § £ U6 N0 1M 0°IL ' ) 000 | O°M
P0sE 06 0'eh D 10 it 0L £90°0) L2 16 t 8L 00491 £l 96 v S D W0 0T LT %) 00801 1 €0
VO 0BE 01D Ly £°8) 96 0TI 9%0°0) s Uy eCx  qozat 4@ o o'tE SML o STD> 00°1 0Ly ML D [N 14
LI 0 LI Oy 4 2 Y 1 ) ' 1'D) M0 4 19070 9% WL t 18 (134 ] 9L Py S8 S8 1) £Y0) 0% £ M) 10l
bootel 0el 1) £ e e 8 15000 ({1 AT 2N O N 7 ] Ly 0N 'Y WD ¢ K0 4l D SD IR
toiz a6 ¢ £ D MDD L SR by 1t Qoest  0°¢ AR SIS (S AT Y ) 118 1 061
PO 008 80 1D BD B o) (f 001 190°0) 14 T {3 01T o009kt C°8 9 0TI 0Tl 0D 10 0% n [ X 1)
m 9TIE 01 £ BT 08D L' D CID) 4'f 6es0rd) LSO 4 ] N 3 4 L1519 "'t R0y M D K0 ew (1} L N ]
VLSTAY CT) C00) POSE 9T LD w00 0T1 0ZOCl 08I VI LIS 000BT (9 SU 0L v D) 00'1 9'8S My OB i 0'Y
e D Ve S UL D D 8D D ootto tw 8D Il e [ &) T WD D K 0 ¢ W oot
VPET 08 S8 0 £BY LT 0D Ty 5°9 090°0) T CBZ Gy LML QOCBI P 9% 0L M 0D oY K S o L e
PRof 06 €% 0 ity 1T 00 006 9°%6  090°0> 8 {91 OILZ PSR %zl N S 0R e 0 00°L MY Sy 00411 | 0 1
VLN 0l ') £°6) £ E0Y 9D L) evd 0'ST O 08L°1 ¢ Z0L 09%1 W o008l rSS (S 0% OSI1 £°1) 150 08 e 1 09
e ar 09 0t ' I 0D 0 oIl 0 89070 P ACZ 004C L AL g0teZ 1S £ 0% oSt D N1 v M i 0N Ko-8 !
s D I B 0k D 8D €I 1L 0elt0 Phe 05Ty POl oSl r 8lg 0L 0l S D) We el W L e 50-8 |
trn P8 ' 060D 81 0 SID 8 B0 FEIL WL Py 00T [ PIsL 002 2 &0 KO 0N SO [ L o0l ’"o-8 t
VRIS el Qteld €% Bowy 10T 100 8Sy 0'8 069°0 Tzl T2y PSE OoMIZ L SCE PG OBE 02 1D) 6970 0l M oz 1 ool $£0-9 |
RN 0TI DL D bl AT T £ 0TZL 0160 P 4I9 O09ZL L OO OOMEE LML P8 O'BEI L D) YOy OO0 thH o8 | ol pLo-9 |
Vool 0ts BTRY 1D By 8D D) 0811 070 Q0L (S0 084S L 09 000(T o 8Ly 'Yy 0BT L) 90 O™ m o8y | o8l $20-9 ¢
P01 Sh 0 48D BT 000 fW 0BT 14070 LIS db £ 81 00848 9t of 0Ll ofL1 0D 090 0% sh ol 1 0%l #20-9 |
VOsy D 0D 9 s 0D 0 8D s 09100 of D Il 0999 8 N o'l D LD Wwe b (1) o8 | oL $10-9 |
w 0729 &'t 0t ¥H My 0L D 48D 'Y 10 [ (1P N ] 092 [24 01 &% UL £ 990 070 )y oy 1 on -_o--_
m FOS 0711 &' 9 L9 £°D 8D 100> Q°f1 9500 £ i 12z ¢ 0C 0058 [y 14 3 oS My B I8 0'fT MW oz 1 o0 ! _o-o_“
Poou Aoy i W by o oy by w b W n) LI I N N . D 2 ] Mo a0ig

(weiBoyyy 1ed sweaBdyjyru)
uyydwes 110s @dejang S4/IY TITIPUET] [9AB1D puB puesg 3iemeiad
9861 ‘1rady jo s3|nsay [eO[IAjeuy opuedaou]
. . [1°6 31qel



* 1-0 vouy voryeong Ye ajdees atburs sarpder uaryeubsap ou fqvasayur burgders ¢.7 sardet rogyne g ¢

230380 ST R214U03 03 SUOT)IEIIURIN0Y ubnoud ybIY U1 Jou Ing pAYIRAP ®

® JoU dJam v113312) [0Ju0) Ajtiend asnedag

punodeer y
S_.:%:.:_: mnnep g8

(Ljuenk pajentysy ¢
sasArrve ne3igdng

Aaa3ut butidees g satidet xipyns s p's

Voo [ 139 " mn 13) 9> 113 ) my oo b -¥
VoD 045> 12 1] [13] 9 H H my ¢+ 0 3 9
oD (T3] b2 LI mn N 113 [$)) mz o ! gy

v 00081 000BD) 1% |13} 1 o L1} [19) me L ioSl-y
] 3 00y) » 148) i L3} [43] 1AM} mi N o
11} 0f) " 1) 1)) L] [IM) i T ¢ et v owl-g

HE WY [Jie] L i 133 M [1§) i mi 1 o1 | pft
Voo (24 21 1) tH £ H (W] iH mg 1+ 12y
H1] 2] (12 14 14 T O f(H e mey t s 1 W

[ 1131 0l 9 4% 14 }) 1)) 14}) 143 mae 0 1 ool

LI T8 ) oLy O 04 4 3] " mew mi ¢ o 1 %%

[ 1431 (349 8 "m D [ [ L8 MmT 9 o
0 s B " Mm )] MW el e 1 8L 12 o

[ 18V [T38] » n 13} 9y 1 113 me + O 1 B

HE AN Ty 4} o> tout 1Y 11 13 © 11 [1}] O th Mmi 1 & telo-w
o091 [ ¥ oL oL L) 9 L)) L 1IN i 1) 1} 1 msg : 0 !elo-¥t
739 0Lt 0L5) [T1¢] 9 12 9 L2 12y (13} kM) i 18] (e 4+ o 1 %y
L4 3 (14 ] o) 74 ) 12 " I 12 1)) 110/ » hH s My 1L sgo-8 !
v 080) 088) 08g) Q85 9) L)) » 1 )] i 1) Mmi 1] 1)) My ¢ T oege-u
111 2] [ {12 o) o) 0 0 O O 13} i mi i & ey o St so-u!
[ 24 )] oy 124 )] [24 )] 9 " )] " £ (4} ot fH e mi 1 ! !
LY ) ofy) oun 08y 9y H» ml » Iy} i 1] ih n e ¢ ' )
-] o (1] o) 0 0 {) (8 1N 133 O &t & me | | |
H ] 3 0or 000> 00%) 3 " 9 1 14} 14y » tH [A}] muy | !
HI 11 3] 014 o o k2] " " " th i 9 th 1153 M i '
H A T4 068 08¢) 088) N " L] 12 i i 9 it Mme ms ' '
[} V] [ 119 045> 065> L] L] ) L] 1A M) [43] 1)) I mé mi H !
HE 14 V] (59 [ 19 (]3¢ 11 1% 1)) %) 15 [1}] o i mel me 1 1 ose-8
VoD [ 739 (7597 oD k2 12 1} N 113 i L)) m  m me 3 01} pO-9
[ 11 3] [ )] 0 (11N 19 1] 1) © i m ] 1] D M T 1 s90-8
V085) 045) 045> 0 L) 9 » » 148 i " th g e oy

L 188 [ J39] 0l> [739] L) 9 L) L)) 11} 1AM 1)) 1 1] m o1

L | Y £b 0%¥> o) 0 U I3 0 [1M] tH» O 11} [URY] meg  w !

+ 000001 0000K1>  Q000RLY  Q00ONYY e} 18] Mmi O [13] 12} O > INoogt [ (100 R It AR
too0008D)  00050)  000TD) 000€2) ¢ L i 9 13 mn 9 1" me me 1
i00090>  00091>  000%L) 00092> [ 9 mi L tH th LN ftHh mn my It
T00000) 000K 00OMD) 00V \2 L2 rn 1 9 M 142] \l in et mtr 0o
00018 0001%) 00012 00010 " $) |14 o m [1)] L1 4 iH e mi 9 \

Y 00092)  00092)  0009) 000%2) 1) 9 9 L 14 iy 12 h mu me 1 I ¢

¢ 00081 00081)  00OSD) 00082 1 9 (X119 " t i (9 ' {141 my 1 0 1

_" 0008Z)  00081) 00060 00062> 06 (3 [14} 9 D e 1144 ¢ 18] O U ot one-s

[ 188 WD 048> 00t 1Y 9] O © o (1)) 9] [1}) 110 m v 0 1 10-0
tsemezcn vervys

H 3-::§ udyjue veuny 1Ay avazvag avanjo] auayld  Buouwray TITT WP M) W0 pLICIYY (BINIRTON! ays
Vooang -uayd -01v89 104 A3 RV -7 sueuejuad-7 -020141 Suoueyng AN | IRy epdeeg
to-u-1p -10 -t -1Ayyee-y -1 -2 { i

(swealdoy1y 1ad sweidoiofu)

3urdues [rog 2doeJANS S4/1d [[IIpuey [2Ael1H pue PUBS 21eMBT3(
9861

‘1r1dy jo sipnsay jedI3lh{euy Oruedig

¢17s 2iqe]



‘punodend s1y) Joj pazAeur J0u ajders g

(*Juasasd 3q Jou Aew Jo Aew punodeay) 31qESNUN Bue Biep JTYY SAIRI1PuUL PLAAYIID (0a3ue) Ajifeng
S_.Sﬁzie_ L2381 31T TR ]

9 J0U 2Jam P11 (04000 Ajtiend asnedag Ajtjuend pajewtysy ¢

.
—

sask{eur ajeatydng

*.1-0 w0J) uoT3EI0] e ajdees afbuis satidwt votyeubitsap ou freasayun Gutidees g7 satqdet xigyns p f(easagut Butgdees (- sar(dey xiyyns s pt

L W [TOO 2N TS O R T3] 1184 [§9] [ S A ¥ [ 139} 0L (T3] (139} |
» " [T 2 TE O N TH) (13 D D D (139 oD }
\ ™ oufy  uD o [ {4 {£) (MY Y] [AY] 0lg) !
L4 w 00081) 000BI> QO0KI) 0004  00CL) Qo 0t 0008 00081) !
» w LU I DU Y4 [13) m [N I N ) oon (1 3] ]
9 "W [JS 2 L LI 7] W [{9] [N S N Y s> [ 119 |
9 W [ JSO I L 7§ W [49] IS 3) oun or !
" w [24 2N 4 DI | )] b 14 2202 )] (240 o) |
3] w (12T 11 DR )] 88 "w L R4 o) (112} |
L)) w [ 11220 11 DN 1) [} 112 LS. N | [ 12 o !
3] w [ TS 22 T4 ) B ¥ %) 1 yirs o oon oun on |
9 N (AR 14D B 11 5 39 [49] Wy ro (144 143 H
0 "w 0w 0% D 081 ") LI S 1 095> [ {
9 " oD wuHy W (183 ) [ SR ¥ [y [ 139 1
I w o> M o cotl 43 (SIS Y 081 [ 139 |
9 w ore NEOS 0O 00t o nH %y e 0ort '
9 w [Ji N [{P B T3 $) [49] 0D (1494 (4% !
D w [TA 2 T4 DI |} o) [4)] tn Un un (243 !
H w 08 00 W 0n [ RSN ¢ o0 o0 |
Y] ™ oY) 0 &) 08) "w Ve oovn 0y o) !
» w [S4 200 11 DI M " 4124 [ 220 N ) (242 242 |
L] w uy o D {0 Y ) &N ' on [21 2] |
D w [ LA 22N 1 DI }) (1} "w Yooy oy 04> !
w K 00V b0 (1% (12} [N 23 N (1 00y |

9 W [ 1L 220 11 DI | )} 19 n "y rn (1] onn {
b " LU SOR 1 I 1 14 80) [1%] O D 05! (3% i
H W 085> 085> AL 8D [T NV 5 0D (3¢} 048> m
]

!

!

}

|

$ ™ S0 KD oD 055) o )] 1] (13 Y 139

L) w [T T SO A [ T4} (U713 o) 3% 334 iy (139} 73

1Y W (A1 220 15 PR | M |LY i 'n [ DI N b o (113}

H w 088> 080> 8D [[Y] ) 6D ') D) 060) 080>

» w 0Ly oD 8D oSt s 1) H (» 00 oun

4] " 0%r) 0% 00> 00k 00LT>  01D) 57y oD o0 09y)

{) W 0000b1)> 000081) 00BZ)  O0BL) Q001>  OOD) 041 ovh)y 0000 0000FD)

L w 000€2) Q00LL) 004£)  00i0) Q081> D) 01 0 00D 00012)

9 w 000%0) 00090> Q01H 00l  0OIL)  OID) ay - A ) 00092)

9 w 00057) 00081) 00%1> 009 0L 80) 1Y) ) 00008 000

9 [ 00013) 000310> Q0SC>  00SC) 008> 081> ¥ 48 0 1) 00012) H

» w 0009 00031> Q00L1)  000L1>  0OCH)  0¢R) 058> 058 000> 00092) !
L1 Mﬂ 00062> 00080) 050> 058 0y ¥ wofl I ogl) 000¢2) i

O t 0006Z> 00061> Q06>  00bM)  0OGL) M 089 050y o8 o} 00042

] w 0040y  00LD) Q040>  OOLDY 008D O&D) 01 0sh oD 0oL
aueyla  Awost  auasAd qouayg o9zt Bl JOqyd  apirods  Jug e vyl ayepeyyyd
J014ITY SUBIUAG (ejoTuRg -834 -43¢ -Awgee -s0ryd  -tweeb -riag »_:2 -1Aveg
-1010 soyp -eyoay A7) -1Ayne '

s1g

(ueai3oyty 1ad sweadoaoju)
Burjdueg (ros 8de3ang SJ/Id [{TIPuUET [2ABIH) puR pueS Bi1BMETI(
gg61 ‘1rady Jo saynsay [eOTIATRUY DOTUB3IAQ

(P,3u0d) Z1'G @1qel



. o st X o st a8 st L T ot it ALt it

10 J0U 2in P142)123 {02000 AjTjend asnedaq Aytjuend pajesiysy 4

o} u_g_a.“:. 00304 Jaddy Jaddn  gnn *3308s3.d $11 9114U0D D) SUO1IRIUAIVED 4EnOud YO1Y UT JoU INq PAYIAYIP sem puncdend y [
ke1y Bututjuod rsejog saddy 2340 *PALS1IAdY J0U SIIRT] HOTIIAN0p 121QRY033p-voy -
uotjews04 viqento) k] sasA{eue ayednjdng '
Hymi] |14 R 4 TR - 801 0%B1 [ L% Q0il1 8% - 0% [k I 7Y 0 T T S R { € W T SR A B .|
“ - - Mt - - - - 4] L o S B 1121 - - - 8’1 - o ! 0T ¢ 1 w0t i -8 t1-d8a m
! 8 Mo - - - - - - " GBLU [ 8°B  00¥O1 14 -0l [ DL URTREI 4 1 BT 2 S A B A S & SRR B |
1 - mes - - - - - - - SIS 90 o'yt OLIg - - 8% ' - oeSt 2 09 2 ) i T0 o160 :.ugw
0L 6 A MM e YD Wl 0D 100 8D a1 (s ot 0% 06 LhHhrim D TD K O fheisr | 8l F M L (868 :81-S 80-0%
(X3 g 8D MIT B0 'L M e 100 tof (114 e roly o Um ¢y LD 0L W D W eo g ) b rz-0r 1 6§t #0-090
6 B o' Ll 80 X 00f1 §1 £ 0 LAl 0691 9L CO0ZIL 9L U® ogvendty iy VD U T WO roovZ: oSt + ) -0 4 £S5t 80-3%
8 6D &' oSt 90y £ 0481 L1 PO AN ozzr e P oOf 0 Us eRIm 'y D 8 O theoowor: o841 1 3 1 (-§ ! T-H! M-MW
6°0  BD 8D MSIl ' T b L6 P10 PR My DO 0 B ho 8l 0D 1D o CO DPLKMY L T 1 2t Sy 3 01-5 1 B-)N
oAD' onecl 8 1D 0 Ue 010 eI (f Loz &9 08 S % 9y 0D €2 PH IO 681 b ) b 4161 b 950 e 90-0H
[N} 81 'L el 8°0 LD 881 96 P10 8l 18) 91 [ 0818 e T W D D 0 O I eodt £ L ) b -6 1 w5 -1
Pl D M 0 8D SE ST P L0 L IM 0081 091 [ 00SLYy H 208 00 OCE L7 SEL OS> L 0098 1 I L 3 b r1-01 ¢ £S5 80-)%
W8y VD Mmet 0D 0SB T W0 P WY ozt 0l P OOSEy 4] Mootee Sef 0'ZE @1y (gt oY AL ONIES !t 1L ) 1 -6 1 -8t 80-1
Ih s D 'D 0 ' £ 0D thH e s Uh 918 &8 IH D ud ¢ W Y D toEe b L T-00 3 S1-5 1 e £0-090
m W s 'y 0hel)> 0°0) A1) 09D D> MDY W HH et oo I W e o 4D D B D W) tgton b a3 or-0L 3 SIS e [0-)90
[t4 8y ) D 0D £ ¥ WD 9 o ' 001LS [ W 1 09D YD D I &N 0D I 7 N T I A S N Y O SR [ 2 - |
1 M 0 0EDh 0 £°0) D I 1o [C [ I A A Y] I ' N D D MY 8 poetr b 3 oot b §-S51 0 10-29Q
£t L1 I 74T ) 000> T°5) 01> I W WMD) 0°Cl  000t¢ W tH o O 0D T S 0Ll D [ A4 G A I A A I A T (2 |
03 %) S 018 THY T1C0) L8 O &1 00669 n it ol wo ¢ 4H W 0% 1D g7 0 4 1 gR-gC L 8IS 90-0%0
089D £°9 S N T L0 sl e el 056s o L 0% UD D ah I 0D 1D 1St L ) IC-08 L 1S 90-0%
s 1) £°7) W 1 W iy 43 &L 0L 1 i 0w D D o w8 LI 3t IE-0T 1 E1-S t 90-19
ot £ D Wy 1 UG rev  ale 9 WL ('8 i 13 00 A AT W D 2 1 I N DO 19 a3 b -et St %W-)u
0BEh T'H) £ W W e rnt L 0N e i BD D 2D D U'n VO b b ooz-ar 015t 90-)%
0L I'H D D W o ti9 991 Ly 00801 VM) 1A% $S5O D D w8 D POSE L 0 b -t b S %)M

oD M YD WD tH ' L e 68 00881 §'H) thH wo v D o 0 o) [ B L T N B 1 B IR 5 N B .
085D ') 1) S8 TH 1Y [N 0> ¥ Q08K " 14} S5O D e W U'n O 16 1 240 1 00 1 -5 £0-2%0
OIS 1'% £°01 062) T 11M0) COb 491 ©°L 089 ' tH 05 D LD Ky T W HIE I N T O A B 2 S~ |
s o' £ B W e 18 LS I S B < VA A} 1} o0 D D i 1Ty W et 3 totr-ofr ¢ £-5 0 e 50-0%
0wsh o' €D 8D I e P eg wH £ 008k IR 1 no e rH vy W VRT3 b Ty ) 5-5 0 e 60-1N
ouEhH W £ 1wy W wo tur e &L 00N £°h) 14] 0O D LD D N 8D 20 | S T TR R £ SR & S - Eh T |
[ 1 2 S G | D §) 0D ' ¥ B IH e Ll [ T [ 14 ) 002 I »yD D o L'v) o) POV 1 %0 b 7C-08 3 L1-5 % e 00-0%
8l i WD sy I'n £ 89 o £o'L ool [19 H 08 19 £ 7 ) U'hH D VM 20 b I6-08 4 L1-S ) v 00-0N
[ 1P | N A P I R 099D €% & g I WY ('8 £0°8 0L 4% i vy 08 ¢ D I &'n 1D Pa'ay 1 ¢ 1 oS L 9-S o 90-090
8l W D 09 6'h) £°0) 48D &) 1 ot to6T Q08 L& th 1t 9o LD D D TN D L3 N A B 3 S T A A W E T B |
g8 th b °'D olEh &' T D W e {f Uy 00811 0D i ey uhn D Un (U en el b ) b (2-ST L IISE 60-0N
M & W D s I'm £ 6> IH 1 W 'y 00lBZ ¥Y'H) t 0% 06D D 8D D ' D et b ) b oz-et L oi-St #0-294
L2 Wt o 0522y 8°Cy €' UC 8L 0> 0901  OIME 0'BL  00sSS £ i 0or 808 D € T 08 M [ | T T B A ) 54 Y O A R |
14} oy o ¢w 0501 €0 0D Wy T IO #B6 0921 B9 0049 M W ¢ ot 0D T 9w 8e 8D LI G T I L A 2SR [ S]]

L2 SR T 1 e by s x wm by W W g4 ¥ 0y QW Py W WSS umsioy; pajders | yy) !

| 198384 suar | yideg |

(weal3o717y 19d sweadpyirw)
3uyrdwes Bupioyg [FoS S4/1¥ [ITIpue] 124e19 pue pue§ S1EMETI(
9861 ‘Yoael/Lienaqay Jo s3Tnsay [edTik[ruy ojueldiouf
S1°6 319el



ceg - —=ymep n ereegmg swewyy ewwewr U WULIYITIUEpT BATITINE]
ke n.:_:..:: w0j04 2addn 240 *punodec) siy) s04 -2;-..- 00 2j0ueg mw
uoijreio4 erqunio] b SISA[RUE :au__n:a e
1w w w w "w ] "w L w o' [ YR X ) 0% oM My W mr Moy 0 L Sl ¢ e b (B-C8 ! aL-S ) %0-I% !
| w w w w w w w w w [13] [TANN Ny W 14} "1 4 00 40l dOLL 45y 1 TS L a1 T0-08 ! EI-St %0-294 1
T w w w " w w w w mn e mH 1} o 4 97 4 651 486 U 1 N @ LR TS 1 -0
1o w " W w W w " w (XD (30 0 N TR X B X ) 1 ™ g1 4 o1 d9 41 LS b LS T TT-S 1 99-0
[ w w w w w w " [ R R N X N I3y ' 4O moL 0w Lol b b 0L VIS %3
] w W w " w w w w o L2 IR N T S N S N ) (44 4 0¢ d dbL 0D L eh Lm0y 0SS %0-0 !
I w W w w w w " w 14} 143} 1 W i 4t 2ot d992 MU b kL a1 TY-00 A1 v0-094 ¢
T 144 0% 0% Mol mooye 0 o5 0%y W) 09 [ 2SI N DI X)) ¢ 49 48 doy  Mmey 0 L or'er b oot 5-C0 D OI-St 90-298 1
i 00D 0092) 000 N 0oS [ okh 000) 005> 005>  005)  0°'Y) (0 DTN N * A X ) B X U (124 0 MO'e 0% I el oan b 2500 1S %9-2% ¢
oW w w L ww w w w w o5 (1Y) o) o) ) 49 1133 gL My Of 1 % L a1 Iv-Ch Y-S %0-394 !
P L w w ] W w w w rn 0D An 0N 0D 49 "o 441 N o L S L a1 -0 1 SIS 90-390 1
HE || w w w "™ w w w w "9 ('3 PR N DR N S X)) m mn I Mmooy 0 L ad b 3N 1 U5-EE 1 el-S ) 90-294 !
T 008> 08y) th 08y CRQosT Q8w 08K 08 08 0 T 0 ' 0D ) i W Mer o9 1t ¥ LA 0ot LISt -t
I11) 009> 0¥ rn oot 0le) ol 0081 £ OC1 M 0091 1)) M N m m 0018 Ll 0 M 168 Y ) - - -0l
) w w w w w W " w w "®) ®) [+ [ 3] K (1114 " W mun [N m..m {1140 - !
[ [ 004> 08s) tn ony ™ ooyt o8 ro0y o9y oIy [*3] 0 " 1] (3} ool (244 5t 4N O L1 ) 1 e Lesl wN-M
1 w w W w [ L] w (] w w 1] 14 {$1 13} 113 114 141] w m(s [TI N X AN w 1 01-98 ¢ &85! %-M !
| w W w w w ™ w w w [’3] w we ® ;4] s LK ] W 400 19 I ! 1900 1 631 - !
[ . 9] 092) 006 0 008 0 o8l 00C) P QIS 005> 000> [1)] " 183 123 1403 0N [ Nt miy m 1 _.m. I3 1Nt 8 3.“ ]
1) 004> o0ay) tn ot9 rn oos! 04l oS romt 08y [13] 1] [ 4 13 (4 [1]14 [ ] [, ] am Wt ISl 3L o0-p S8l NI
oo w w w w w w L w 1} i 041 in 1 ot 'R 418 a0 W et 38 -y 0 t-s 0t
1w w " ™ w "W " w w [ R (32 X PR IR X ) ! i dEC MOy e L ¢ZL ) b T TS WM
" w w w w w w " w w o 'y D 0 oY m W omu Mmooy o 1 r6l 3 ! oT-0 i 1§ 3&2"
1w w w w w L) w " w XN (IS LI 3% D I N DI ) ) m 1) ma (NI ) A NN AN X 50-29 |
Poom w " w " w w L " 0'Y) (0L 3 IR X S S} i noomy D ¢ 0 Drauemt (-6 £0-704 ¢
Toom w W w w w w w w (R (R I X)) o’ 0w mn n 14} I S I IS T £0-294 |
H ] w "w "w w w w w w [RH (RN [ )] [N [ 2] 14)) n mi [ DN L2000 ) I A I Y | L B4 L $0-29 |
Poow w w w w ™ w w w N (ST IR X ) S 4 ) m 1)) e "D D 1ot dm o T9-09 £0-29 ¢
1w " w " w w w w w 0l "y L 0 0D mn D il mey 0D 1% | o S5 £0-00 |
1w w " w W w w w w [ R [ X1 X T ) (X1 m n I mYys om0 @ et £0-298 ¢
Toom " w " " " w w w 0y (022 X P TR ) m Ph 1] oMoy e 1 el e Dy £0-2% ¢
1 00 082>  000) thoos M ooge 000> 008> 008> 05 0D [ LI N TR ) 144 n 4 " 0 1S | Nt oyt £0-004 ¢
toow w W w w w L w "W "’y I T I o 1 Y ) 1 14} 1) el et ¢ L VEotLa 1 S-EE €0-294 ¢
1w w w w " " w w w 133 [543 X T 3 I 3 3 i }) mer MmEs SO 1ere 3 1 oL-et £0-29 |
1w " w w " w L w w I3 O s S SD sh 11 [T N 57 S BT L ¥ O B B 4 25 £0-298 |
1 o [ 114] 06y th oy M ov 0 o 0 o) 0D (X2 3 T I ) TR ) m n et Moy e 1 1%l 3 il ¢} $0-94 ¢
1 00> o) N Ofs tn oy M o B B 'Y (R I N R mn n Mme Mmooy &9 1 ¢4} 2 1 201 ) 0- !
TR 5] 004 005) mnoos 0 0ok 005) 005 000 000> 0% ¢ KD 0D oY m b m i [ 00 O T 3 L I T S T T S -2 !
1o 00 09)) tn o9 m 009 0 0 0 0§D [T S T 3 I 1 I 1) 1) O £ Hf 1 ) s £0-29 |
__ w w "w w [ ] w w w w [ 3% 13 [ 3 [ %Y 34 1)) [1}] me mgs {5 2 4 T A N B A I £0-29¢ “
1 m w L w w L w " w [N "D D e D mn Iy M mes  eD 1 et oA "-m !
1" w " w " w w w w X)) [ I X T I ) (X2 m Doome meL ¢ 1 e ae -2 |
1w w w w w w w w W [R]] ™Y Y 0N Y m ) 4o mey ey *Ll 1 o ¥0-54 ¢
| w w w w w w L w L [ X)) rn [R )] [ M 0y Ml i 4011 me 4§ ORI -1
Tow w w w : " " w w (N )} (X)) o 0 0D mn 0 ¢ 01 me on " L M $0-294 ¢
] "w UL w w w w w w ) mn (1]l mn m (114 o o de 0 eIy | e 091
T 113) 0092) (143) m o tnoosz oty 0L 00 Iz 0N "y [ X ) X)) 1] m o dit 4y 1wl L A 0-29 |
“ &w va Jw qﬁ_ q=ﬁ. qaﬂ 000) on oﬁ_ ecv osw 2“ oaw esw ‘3_ .“= ..2 49 ¢ “.“_" wn aﬁﬂ“
HE 143 0092) o r o9 mos oG 020> 04 0051 ) uw m mw ) m" .a 0012 xnﬁ ﬁ;“_ bEY | $0-94 :
bW w v w w L] w w w " m " o 0 4% ¢ ovl W 4 oS ¢ na S 40-290 1
1 000M>  000%10) [ 002Y [N OOVZ €N 000PZ  00OBZ)  OOOMD) GOOND) 00OV  §§) w 1} ooty ol N ny  mo m (X1 S oW-0N
1 ogm 00¥> 08y tn ogy tn oge 08y 08> 0By 08y oY) (BN [ 32O X 1O ) M i i me A LU | S o000
1w " ] w w w (] w w 00 g 0D D 0'¢) o o gl me 1ttt St -4
T ) 00L) o) 0N Inoie o 0 o) O D) [KI X3) ' 0% n i i e I | S -2
I " w w w " w ] w 00 () 0D v 0D 18] (1M Mmoo et ) S1 10-%1
Toow w w w W w w w w ) 0 [38) D 0D H t gD me T | S ¥0-0M !
13 008> 080 085> 00 oot 08> 08> 085> 080> 0D e 0D 0D 0D " 1) My me I3 §1 -2 1|
oo w w w w w w w 1] oD 0D 0 e 0D 4} o my me ikt ) S1 ¥0-290 ¢
oo " w v w L. w L w oD oD oD [ X3 " "W WM eIl St M- |
1)) 0000) o9 0Zh N ot oy N un N 0D 0D 0 00 X3 h 383 mi me X U 6! ¥-90!
1w w " " ] w w w w 0D oD 0D e 0D "W " Wome R 2| §$1 0-280 1
Toow w w w w w w w w oo ' 0B 0B (X D gD ey Mo o S A | S1 ¥0-294!
o w w w "w w w " " oD oD 0D D D (1) 13 W Mot oDt et 3 s z¢s“
HE LML F UM plae ._:_q.:a-z .:_-ﬁaa 0ne -5:; _acuas _eeoi )8 {oudyyg RN} BJOHOIO(Y) BVRH)R -5_: warvey 1N O WO PII0IN] Svenio] ! in -o_’-mu (211} :.“"._ﬂ" Joqemyt |
! oINg J101039 ~_...g tAing e fhyae (agpe 0J0|Ydts) osytp (30 (A3l dvoveiuad-7 auoveyng-7 auathy I lamstoy: svop @ qdag ldjdeesi [
' ' u.“‘N_ -u-1p -4 S 4] 1"t - -1huiee-y (R ! ! !
4 1 -51q H 1 ! ! ' '

<

weadoy 1ad sweiafoidftu)
3uytdwes duraog [1oS SA/I¥ [1TIpue| 13AB1) pue pueS aieme[a(
9861 Udael/Aieniqey jo s3|NsdyY jedpikjeuy druedig

a1qeL



dep> Jveojoq BipRty
i,

avoy dibo(oaphy dveorog saddy semay *100 Y0V 050W €158104) 043903 Ajtiend asnvaeq Ajtjuent n t

’ degy Buipratp Jewojug 0ddy g, *92w%02d 331 Wi1jU0d 0} SUOTJEIILAI00) yinoua wBIy UT Jou Ing AP Sem pukued y [

avo} :8.3“:. 00104 seddn saddn  gan VO11®INF1I0apT SATITYUI) M

Av|d buteijyod dreojog saddy 240 *punodeo) 14} Jo) pazhiesr jou ajdees g

vo1)ee.04 PIgen|u) ] sasAjeue a3edtdng N
H w w " " w w w w w [ 33 mn 143 ofl maol 65 1 09 O 2E1-001 L IZ-S ) -0
! w w w w " w w w " {9 15 m o mol B L EL L -t I 9-S g w-00 )
| w w w [ w (L] w [} w %) 14} n [ LR 0 1 4St 1 OM L I-0N 1 ST-S ) 90-0% ¢
| w w w w w " L] L] w m mw " 007 m £g MO 1 1 ot oF S A 90-0M )
| w w w (] (] W w w "w 0 i i o m sy 8 L 0TI 1 At LNI-011 L E2-S ) 9029 ¢
) w w w (] w w w w w R4 4] 113} LT ol 1 oot 3 1 3 {o1-C01 1 IS 00N
| w w w "w [1] w " " w 'Y D i me m ol 1°9) 1 81 1 0t 701-001 1 K25 90-3% @
1 w w w w "w w w w w §°0) n n mog Moy 0 L &N L A LS RS -t
1 w " w w w w w w w ”re 14}] n ol mi(Y ') 1 '€l 1 WAL UM LALSE 8-
| " i W w w " w w "w (%Y i 4} me  Mmes 06 1 0% 1 WA 8-SR 1 01-S) 9-0M )
! w w w w w w w w ] 'y D (1] mei Mmes ') 1 0L | am -0 (-5 00-0N
! w " W w w w w w w 'Y n 1 mil LR LRI 4 L-SL Y NS 00-2m !
{ w " w w w w w ) L] (Bl 1} 1)) mst mas ‘H Ll oam LU-0L 151-51 09-MM !
] " " w w w w w w w " 1] n m el mee rez 1 021 am 195y 1y-81 -M1
| w w w w w " w w w iy n n mu mi ‘H e e I9-09 [£1-§1 90-2M |
! w w w w " w [ w w (R3] n 3] 0 Mt 0L 4 041 1 e L8 12-51 -1
| " " w L] w w w w "w N n o mee mid ‘DML Wy WL NS -
| o [, 114) o [ ] [ ]] (74 Y o) (14 ) oy N 4] D maoes Moy eIk 1 ekl 3 M S 101-§ De-29¢
! w " "w mw w w " L] w (R n D mel mIit e L ¢l DAL -0 1 B -
| w w w w " w w w w L) 1)) n me MmZt t&t 1 Ll NA G 58 L -5 M-
| " w w w w w w w w ”o i D mee mey [ NI i ] @St f %5l -
! L bl w w L. ™ w w w e m noomet me £y 1t o't ) e ¢ -5 M
(R T8 008> o P ol rn (T84 [TI9JN Tiv} [J4%) re m Doomie mey moy 1 0% 1 ) 1060 1 »81 -2
| 71 )] 11741 o) [ X ;4 8.1 oy [T{) 2 T1)) o ¢ "W " m el miu est 1) -0 &t 61 -2
[ ;1] 0090) 119 (1] (|73 ofg) o) 0fs) (11 Lo [} S Mg Mmee co6 1 09 1 ) (€ 1 T-Sto-M
[ .41 00L0) (1) no (;1}] (5% [ Y [{9) ®no [} )] n " mi me [N S| ¢S 1 TS0 00- |
“ " L] w w ] w L] ] w (R M " " msl M P eet ) -0 ! -5 8.8-__
H w w w w w w Ll w w [ 11}) 1A )] mi moy YLV L MO0 05t -
| L) w w w w " ] w w [ R )] 133 1193 mn ”n 1401 & Nl 1 0t-0b0 1 25! L0-MM !
H w w w w [ w " w [ L] (R n mn i me 0o ol s RS -
] w L w w w w w w w (R )] wn tH ) et s oAt J -t ity Mt
! w w "w w " W L) w w (R 14} D mit moee I 681 1 W ¢ L21-C21 ¢ N5 1 (-2 !
I w w w ] L] L) w w w (RN 14} [} N mey POl 1 ! T8 S8t 10-0M !
1 w w w w w [L] " w w (RN tn [1) 4] "y S L B LVISTE -5 e -0
] w w w w "w w L] w " (R m in D mey B NIANEE . ENIE RIS RN N
) w " w w w "w w w w (RN m m m mey POl L Nt ZUI-00) ) S2-8 0 -0 )
] w w w w w w w w w ©n [1}) H ) [} ] 9 1 et L et (et-got L -5t [(0-M !
\ w w w (] w w ] w w (3 i n m (AN e L vl I WL IS -M 1
1 w "w w w w w w w w [N )] 14 1)) mil (AU * | £ ) A 10081 (0-2M1
! w w w [ ] w w w ] w N 11} M) ) me¢ [ RI R WINREY 1al-61 (-2 1
H w w w w w w w w "w *H m n ) ”n [N I -8 -M!
“ “u ﬁ ¢¢“ c!: ““ “" ﬂ «._x "w "y 18 n y m ...v re “.2 | o ] hu- “ =M “

w ‘N : : - -

Powowoow w woow o owonmoow 33 T 1 N Y TS S Y PO R
[ .11 [ 114} o) 000>  fh ool [ 0D 00D o) [1%] 1M (11 0t "0 (A NI 1 o1-8 10 (0-20
| (149 0090) (149 on ol on 0001 [ 74 [ 242 119 [149) 1M ” (43 (1) £ i 1'ed | o IR EEN S W
| w " w w w " w w w (R tH b mi moy M T M B ] 151 -
! w w w w w w w w w (R i [ mel mol ¢n 1 | an V-8 (-1 1
! " w w w w " [ w (] on tn n My moeL mMmey 1 s | o IR 10-39
| w w w ) w w w w w ¢ in n 1} » [N NI || 10154 {(0-I )
| " w w w w w ] w w (R )] mn D mi  mey e 1 ofl | N Vs -t
I w w w L) ™ L. w " w [N )] i )] mil (R (I NI 1 8-81 (-1
I o) 0 05 Mg m s o5 0o wh) 005) (R U] i 1] me meY (NN NI | VS -
! w w w w w w L w w (R 1) 11} 1)) mi - N [ 010 T O 1 S T | VS -
[, 1} W) o) I 0y tn 008 08y) o) o [ 1Y) [RY i 1Y tme me [ 30 LN U 30 ) O R | P8-St -
! on L) oy [74 )] tn 006t o o [ 14 )] 124N [ N3 11} 1} i ne [ V3T 9§ S | oS -
| | L] w w ] " w w w w [ N3] N} |1 ot " [ A 3 | PoE-S 1e-2e !
| L] ) ] w w w L) w w [ N4 [4M] i) ma "o ”D L ik L ) VS -
| w w w w w w w w w [ M} i [{}] m st [ M} rD 1 et ) VIS 10-1% .
L swodtugive  piae eseirdiden aqriegigd aivgeyiyd  jovesd  jousyd LAy jouang  Beey)e e10j0U01y) ewryld  susphy  svarwag N (1) ojay SpIIIY] wanfel [ (1) pafder (1)) 1gem  Jeqny
! oweq 01NN »_.... 1A1ng (LLTL R [T R L) osoLn 00[¥31p {R30p  AY}3 Buouryuad-7 auoveng-2 sunthqay T
| 1A4¥2-7) ~v-1p he J - W0p-7) -1'1h -t - 1Ay3an-y m ..

(mea8oT1y 13d sweadoadjuw)
guyTdwes Bufiog [FoS SA/I¥ TTFIpuel [2AelH pue pue§ 3ieme[aq
9861 uoieR/Aieniqag jo sI[NSIY [edFIL(euy oyuedig
. (panuyiuod) a1qel



auvo7 J1bojosphy dveojoq sad
A Buipyagp 2ve0
Ay Jteojog 8
utuijuol Jesojod seddn 2340

woy d1b010)
hepd

depd Jvwojog atpprN

!

Lol L
od sl N
i Jeddn  gnn

uotyenJ0g Piqenjo] k]

Aytyvent 20

asa1d punodeod jO VO1IEeITHR03 SapN2e.d o1 eUIETHO Jur(g thurujey(Big

g
..S.u.......:.u:u_o:-.:::;-.-..:}.:S..-:::.u n
*0ovesaud 511 9214003 0} svotjesjusavod yinous yhty vy Jou Ing payIajep Sex puncdend SiY} N

‘punodeny sig) Jo} pet

WOLIPITH1100Pt BaTRYUR)
~.S Jou 8
sasA(rue aedtqing

[T VTS I 713 S T ¥ ret r o5l LS TS 1T S I TV X)) "y roul Mg b} 18-85 ! -8
1w w w "] w " w w w (K] "y tost ol ) i-0f ¢ -9t
“ 0 N YD) t tu ) (O 0 D 0’ (N3] me moey b} ot -394 “
I W w " ww w w ] w " $'0 h i D I ot oue ! ”0-29 ¢
1w w w w w w ] " w 1343 $°C) m §i €5 3 ) %% |
“ w w w w w w (] w w (X} (X)) m " 3 oS .75"
1w w w w w " w w s_ orn (%) W Mmooy 1 LI ¢ 2 A S1-9 !
oo w w w " w ] " w ory "y myt Mmooy { 3 1 osigr S1-39¢ ¢
“ " w w w w "w w w " X)) [N )] mi moe $ E T C1-9
1w w w w w w w w " (X)) [ XN tosl mos | 2 -0t ¢ -
T T N 7Y PO 113 s e N WD NO N Y X1 d % mi | ) -$ ! £1-79¢
" LTV TS PR O¥Y (44 ron wH WO WD wo *n (X} me ml (| b1 -0 ! £1-79¢
. w w L w " w " w R (R 0 m | 31591 0-™
oowm w " w w w w w " N 1AL} ma mi ! al ol Iv-en -394
1w w w " " w w " w "o 0 me mg ! arotosi-gel -9
1w w w w w w w w w 0 0 off mgcH ! M 1 I51-081 -
Toom w w s_ w w w w " (X4 (RN Pest oY 1 M 1 ENi-Shi 0-M
| w e " w " " w w 19 'Y 114 mil ! N IN-0M #0-294
. w w w w " w w " i 14}] 0 mn ge ! W | I1-0f8 $0-29¢
Poow ] " ] " w w w w yE ) oL mzy ! »a ; LL-0f) -
1w w w w w ] " w w re o en ot t o oL-g 0-19
1Toow w " w w w [ w w o (¥ moy m9t } a1t ei-oll -2
1w w w m w w w w w th m 14 me ! m o1 L-en +0-298
Toom s_ w w w L w w w (K} 1Y) ot m i ! am oy L-gi 0N
bow "w 1] w w w w w w " m 11 mel I ao3n-o 0-14
] " ™ w w w ] w w " []}] ot Mol ! a3 e1-C0t 0-M
1w w w L] "w w w " w %3] o o e l a2 201000 0-2%
1w w w " w w " " w £ % " ol } o e -9
1oom w w w " w w w w oY) 0y g mah ! an $0-29¢
et ot o) (A ot oty oIy oIw ol (18] [1¥] ¥4 t 0091 me ! o -
1w "w w ] 7] " w " ww ) £ my mse ! ann $0-29¢
rwm w 1] w w w w " w {H {mn w el ! 37 ] +0-2
1w w w w w w w w w rn LA mool Mm99y } N 0-2%
1w " w“ w w w L w " %3] e "m i L3 | 314 $0-29%
oo w w w w w w " w [ §1 "o m HoOome omee eR 240 8-
1w " w w w w " " " N1 '6) mn n mo ms 80 | 24 #0-290
Pt oow "w w w w w w " " " 133 tn N omo meg 90 | 240 0-2%
Toow w w w w " " w w LN 5 mn n Wi ma 0 ! 4R “-M
!Toowm " "w w w w w m w oD %) m (PR X TR Y o S Y § I D ©0-
I ™ w w w " " w " "w "0 0 i D o myw miy 1D | N 0-M
Poow L] " w " w w w L] " € i n oty my O ng 0-%
oom " w " w w w w w oY) (X)) i I ol mny en | »n 80-29
Ioow w w w w "w w w w 4} 1] %) (13 [ m el t | b} 029
1 8D 00kD) ([ TY) (1Y) 085) 08> 085> o8> 08D 5} o m i con mi o ! 3 $0-I9
] L w w w L] Ll w " (K] () mn 113} wm omes i | b $0-2%
o) o0  oon (1)) 008 000> Q0M>  QOB)  00M) (14} o om o m m L 0wt d 60-29¢
(O TT D T4 T 11 ) oy o1y oy 0 an o 73] w W "w W m me w ! 3} 40-290
“ [} L] w ] w w " " w %) 131 (14} [12) 1143 3] 0l M w ) $0-29
1 suBdRIgUY P N -5‘; o-_-ﬂi ne a.::a _ecuas _a_..:. FLLR1) {ouayy ayry)a  wi0jo0ly) aveyyd .e-_: s (N (3} )] oy Ny merin "—.— 1 [} 1 -_snsm" Jagenyg
{ oway  dlorwag tAray thng thgae  hgyee (i LEJTM R QU0 1933) 1AW swouried-7 sucueing-g snjhnmn 1emtioN  avop 1m
m { u““.m_ -u-1p Y - 00jy-2) ._._._ - -1Ay3an-) [RLIIIIFT
! -8 ! :

(weaSoyry 1ad sweiFoiotu)
duypduwes 3uyiog [7oS S4/1Y TTITIPUEB] [2AB1H pue pueS aieme[a(
9861 uoaen/Aaeniqag jo s1[Nsay [edTidieuy OTuedig
(penurjuod) aTqe],



