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ABSTRACT

During a geothermal reconnaisance mission in Burundi in the
autumn of 1982, two scientists from the National Energy
Authority, Iceland, and one from the Ministry of Public
Works, Energy and Mines, Burundi, visited 14 geothermal
locations. Fifteen samples of geothermal water, three of
cold groundwater and one of gas were collected.

Eight of the 1locations are outside the western branch of
the East African rift valley, but six inside it. All the
springs outside it rise through Precambrian rock. The
springs at one location inside the rift valley also rise
through Precambrian rock, but at the other five through
sediments. Using chemical geothermometers the highest
probable source temperatures were found at three of these,
all situated in the Rusizi valley. It is unlikely that
exploitable geothermal reservoirs can be found in the
Precambrian rock, but the porosity of the sediments in the
Rusizi valley should be adequate for potential exploitation
there.

Reservoirs with source temperatures above 100°C probably
underlie parts of the Tshibinde volcanic zone south of Lake
Kivu. The geothermal manifestations in the Rusizi valley
are likely to be a part of this, but other parts of the
volcanic zone lie in Zaire and Rwanda. It 1is recommended
that further geological and geophysical studies should
cover the whole of this potential geothermal area in
co-operation between Burundi, Rwanda and Zaire.
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1 INTRODUCTION

In a letter dated 1981.08.18 from the Minister of Public
Works Energy and Mines, Burundi, to the Icelandic Minister
of Energy and Industry, assistance was requested in
estimating the ©possibilities of utilization of geothermal
resources in Burundi. A report by Edeline et al (198l1)
which included a description of geothermal manifestations
in Burundi and analyses of some geothermal waters
accompanied the letter.

The Icelandic Minstry requested that Orkustofnun (The
National Energy Authority of 1Iceland) performed the
necessary studies. A short preliminary report (Armannsson
& Kristmannsdéttir 1981) was handed to the Ministry shortly
afterwards. Its recommendation was that further data be
obtained so that a fuller assessment could be given, All
available data were gathered and a report recommending a
reconnaisance mission was published as a result (Gfslason
& Krmannsson 1982) . Furthermore the NEA received a
request for technical aid to Burundi in the geothermal
field from the Icelandic Foreign Ministry 1982,01.07. The
letters to the Icelandic ministries of Industry and Foreign
Affairs are . printed in Appendix 1.

The recommended reconnaisance mission was undertaken by the

authors of this report from 30th August to 13th September
1982,

The results obtained during and after the mission together
with the data gathered previous to it form the basis of
this report.

In Burundi the research was carried out in cooperation with
Mr. Liboire Muhagaze, a counterpart from the government of
Burundi which also provided a vehicle, a driver and access
to a chemical laboratory.



2 EXECUTION OF THE STUDY

2.1 Data collection

Data on previous geological and geothermal research were
obtained from the available literature (McNitt 1969,
Deelstra et al 1972, Edeline et al. 1981) and geological
and other maps (Ministere des Colonies 1956, Lepersonne &
Waleffe 1975, Lepersonne 1977, Waleffe 1979, Waleffe 1981,
Radulescu 1981). Data on the chemical composition of cold
water in Burundi were supplied by Burundian Water Board,
Regideso. Two meetings were held with the directors of
geology and general energy and Mr. Muhagaze and one with
the Minister of Public Works, Energy and Mines, where
information on the country's energy situation and needs
were made available. Further details were filled in and
inconsistencies corroborated by consulting a report from
the World Bank and UNDP (Hughart et al. 1982).

2.2 Reconnaisance

The field study was organized in such a way that for most
of the time the participants spent their nights in
Bujumbura, but their days driving to and stopping at field
sites. During the study of the northern part of the
country the participants spent one night in a catholic
mission house. All known geothermal localities were visited
by the authors of this report and Mr L. Muhagaze. The
guidance of 1local people proved very helpful indeed. In
fact, the only locality not previously described, i.e.
Gasenyi, would not have been found without such local
assistance. All localities visited and those for which cold
water analyses were obtained are shown in Fig. 1.
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2.3 Methods of surveying, sampling and chemical analysis

At the geothermal sites the main geological features were
studied, i.e. rock types, possible faults, the distribution
of hot springs and the possibility of mixing between
thermal and cold surface water. The flow rate was measured
or estimated. The temperature was measured in all springs
with a digital thermometer, NEA designed and made,
connected to a two-terminal integrated circuit temperature
transducer probe on a one metre long bar. At each sampling
location three water samples were drawn.

1) Raw untreated sample (Ru) into an air-tight 250 ml
glass-tube for the analysis of pH, CO2 and HjS.

2) Filtered untreated sample (Fu) was filtered
through a 0,45 Millipore membrane filter and
collected into a one litre plastic bottle for the
analysis of 8iO;, SO4, Cl, F and total dissolved
solids (TDS).

3) Filtered acidified sample (Fa) was filtered as
above, acidified with 2 ml 6 N HCl1l and collected
into a one litre plasic bottle for the analysis of
Na, K, Ca, Mg and Li.

All the samples were cooled to ca 20°C by passing them
through a cooling spiral immersed in ice-water to prevent
the formation of gas bubbles in the Ru samples. The
analysis for pH, CO, and HyS was performed daily by the
authors at the chemical laboratory of the Department of
Geology, Ministry of Public Works, Energy and Mines,
Bujumbura. At one location a gas sample was drawn into an
air-tight 250 ml glass tube by first filling it with cooled
sample water which was subsequently driven out by the gas
stream. The analytical methods wused in water analysis,
their precision and source references are listed in Table
1. The precision of the pH determination is that cited by
the producers (Schott-Gerate 1977), that for SiOj, Na, K,
Ca, Mg, CO,, SO4, HpS and Cl is obtained from the results
of the determination of several duplicates of different
concentrations in the NEA laboratory, but the one for F and
TDS from the results of the multiple determinations of two
reference samples of different chemical compositions.



“TABLE 1

BURUNDI 1982.

11

Methods of chemical analysis

solidsi

Const;— Samp}e Method Precision References
tuent Fraction
Combined glass electrode
pH Ru Schott type N-62 t0.0]. pH Schott- Jerate 1977
Meter type CG 718 1 '
S trophotometric on .
. yziiow gzmgniim molybdate Strickland 1952
Sio, Fu B compl £t t 1.6% Govett 1961
plex after treatment ;
. . Elisson 1969
with I, and Na28203.. o
Atomic absorption spectro- Perkin-Elmer 1976
Na Fa metry on solution contain-+ 1.4% Armannsson &
ing 100 ppm Li Hauksson 978~
K Fa |Atomic absorption 1.4% |Perkin-Elmer 1976
spectrometry
Li Atomic absorption Perkin-Elmer .1976
spectrometry '
Atomic absorptl?nsgectro— Willis 1961
Ca Fa metry on solution con- 4.3% Perkin~Elmer 1976
’ taining 2% La ‘ '
» Atomic absorptlo'n spectro- Willis 1961
Mg Fa ‘metry on solution con- 13.8% ,
. . e Perkin-Elmer 19%6
taining 2% La
pH adjusted to 8.20
co, Ru titration with O.1N HCl 3.8% Ellis & Mahon 1977
to pH 3.80 o e
S0 -2 Fu Titration with BaCl, 2.6% Henriksen & Bergmann-
4 using thorin as indicator Paulssen 1974
Gunnlaugsson 1978
Titration with HgAc. using Archer 1956
H)S Ru. dithizone as indica%or 13.7% Arndrsson 1969
oL Fu Ti?ration with.Ag.NO3 2.3% ASTM 1966
using KCrO, as indicator
(Mohr titration)
Determination with selecH
tive electrodes (ORION
F Fu 94-09 and 90-01 as refe- 3.9% |orion 1977
rence) after addition of e
‘'TISAB buffer
Total
dissolved Fu Evaporation 3.2%
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The standard deviation for the duplicates is obtained from
the relation

N N 2ti 2
2ti 2 —_—
% S = Z(m) —Z(t11+t12) (1)
1 2 ! —
N
N -1

where $S=Precision (standard deviation on per cent basis).
ti: Result of a singqular determination
til,tizz Results of duplicate determinations of each
sample.
N: Number of determinations.

For multiple determinations relation (2) was used

N N

s 5=/ Tti% - (Tti)? (2)
1 1
N -1

The precision value obtained for magnesium (Table 1) is
probably an overestimate in relation to the present
samples, since several high temperature samples with very
low magnesium concentrations were included.

The gas sample was analyzed with a Carle AGC 111 H,S gas
chromatograph using a Poropak column to retain and separate
H,0, CO, and H,S from the rest of the gas, and a Molecular
Sieve 13X column at 75°C to separate Hy, O, + Ar, N, and
CHy. Nitrogen was used as a carrier gas for hydrogen
detection, but helium for the detection of the others.

Detection is by a thermal conductivity detector (Hauksson
1981) .

The analyses for deuterium and oxygen-18 were carried out
mass-spectrometrically by Dr. George Darling, Institute of
Geological Sciences, Hydrological Division, Crowmarsh
Gifford, Wallingford, Oxfordshire, England, and his
assistance is fully acknowledged.



- 13 -~

3 GEOTHERMAL RESOURCES

3.1 General features

The temperature of the earth's crust increases with depth.
Heat flows from the interior of the earth to the surface by
means of conduction or mass transfer. Observations from
various geological settings demonstrate a difference 1in
heat flow, dgenerally decreasing with age (Pollack 1982).
The heat flow from Cenozoic volcanic areas <can be, on
average, twice as high as from Precambrian shields.
Geothermal fields are areas where the geothermal gradient
is abnormally high and a 1large amount of heat is
transferred to the earth's surface wusually by means of
water circulation. Abnormally high heat flow to the surface
is most obvious in regions of volcanic activity in the form
of volcanic eruptions where molten lava extrudes and
fumaroles and hot springs are numerous. Volcanic activity
and associated geothermal fields are found in many parts of
the world wusually closely related to plate boundaries.
Geothermal fields are found in areas where plates are being
formed, such as in Iceland as well as in areas of plate
subduction (New Zealand, Japan, Philippines). The anomalous
geothermal gradient in such areas is usually caused by the
intrusion of magma into the upper layers of the crust. The
magma body cooling at a shallow depth causes a local high
geothermal gradient, the ground water becomes heated and
moves due to a reduction in density towards the surface
where the heat is released into the atmosphere.

Besides the very high geothermal gradient around cooling
intrusions at high crustal level, the regional gradient in
certain areas can be sufficient for geothermal systems to
form, provided that permeable strata or fractures allow
deep circulation of groundwater, under a hydrostatic head.
Upflow of warm groundwater and geothermal surface
manifestations would in this case preferably be found along
faults at topographically 1low 1levels. This type of
geothermal system usually leads to lower temperatures than
the former and is referred to as a low temperature area as
opposed to a high temperature area.
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3.2 Terminology

Surveys of geothermal energy utilization have been carried
out at the request of the Technical Panel on Geothermal
Energy of the Preparatory Committee for the United Nations
Conference on New an Renewable Sources of Energy, Nairobi
10th - 21st August 1981 (Gudmundsson & P&lmason 1981,
Bolton 198l1). For the purpose of these surveys it was
decided convenient by the Panel to use 180°C as the
temperature limit dividing high and 1low temperature
geothermal fields. This terminology will be adhered to in
this report. High temperature areas are characterized by
fumaroles, solfataras, mud pools and alteration of the
surrounding rocks. They are usually connected with active
volcanism. Low temperature areas are characterized by hot
water springs and 1little alteration of the rocks. Of
course, 180°C is no absolute 1limit and there exists a
number of borderline cases.

3.3 Utilization

Geothermal water has been used by man for centuries for
bathing, cooking and heating, but any further wutilization
has been minimal until quite recently. Geothermal power can
now be wused at a wide range of temperatures. Fig. 2 shows
the approximate temperatures for various geothermal uses
(Edwards et al. 1982). The utilization can be divided
into two categories, direct and indirect. The former
includes space heating and cooling, agriculture and
agricultural production, and industrial processes. A recent
study of the world's direct geothermal energy utilization
shows that about 8000 MW thermal are installed in 11
countries (Gudmundsson & P4lmason 1981). The production of
electricity is by far the most important indirect
utilization of geothermal energy, and in 1980 the installed

capacity for geothermally generated electricity was 2462 Mw
electric (Bolton 1981).
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4 THE ENERGY SITUATION IN BURUNDI. PRESENT STATE AND
FUTURE NEEDS

Burundi is a landlocked country in central Africa. It has
borders with Zaire in the west, Rwanda in the north and
Tanzania in the east and south. Its area is 27820 km? and
its population 4.2 millions. The biggest «city is the
capital Bujumbura, with ca 150000 inhabitants. The main
industry is agriculture and the major products are cotton,
rice, tea and coffee. The income from coffee constitutes
about 90% of that of the total export, so that Burundi's
economy 1is very much dependent on the world coffee price.
Industry 1is not extensive and mostly connected with
agriculture, such as in textiles, tea and coffee.

The bulk of the information below was obtained at meetings
with the people responsible for Burundi's energy sector,
but it has been supplemented after consultation with the
UNDP/World Bank report by Hughart et al. (1982) who
surveyed the energy situation in Burundi. Details of
energy sources and uses are listed in Table 2 and
locations of energy plants and power transmission lines
are shown in Fig. 3.

The major problems in Burundi's energy sector are the very
extensive use of fuelwood, which is causing a very rapid
dwindling in its supply, and the very high cost of
petroleum products caused partly by last decade's rise in
0il prices but also the high cost of transport. The most
pressing needs are thus the reduction in the use of these
two fuel types. Both high and 1low temperature geothermal
areas could be useful in this respect. It is in the
industrial use in the tea factories, the brewery and the
textile factory, where at first glance it seems most
promising to replace fuelwood or fuel o0il by geothermal
water or steam. Some household uses are feasible even
though space heating is not in great demand. Hot water
might be piped into homes, missions or farms for various
uses. Several of the geothermal sources in Burundi have
traditionally been used for bathing and some are renowned
for their curative properties. These are generally large
flow sources, where construction and running of pools
would not present great problems. With the advent of
tourism warm pools and health spas might be a valuable
asset. Some of the thermal waters are carbon-dioxide rich.
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TABLE 2 Burundi 1982. Energy sources (present and planned) and their uses
Energy Location Stage Production | Chief uses Notes
source

Agricultural] All over Reputed to | Rural and urban
and forestry be ca 90% households | Includes
iESourcekEsL of all { (Cooking, | charcoal |
(Forests, enerqgy heating, production,
savannah, consumption| lightning) | chiefly for
fuelwood Tea factoriegy urban §
agricultural Missions households i
residues) j
p Akanyaru Early 10.000 tnsfear Ta factorie# Estimates !
eat . . . :

Basin develop- estimated Missions range from

Nyamuswaga | ment for 1982. 100-1500

Highland (1981: million

(Kishubi, 6.000 tons) ton

Kitanga, resources

Nyactijima,

Kashiro,

Kurunyange

Hydro- Rusizi I. Complete Total.M¥MW Urban Importe?
. s Burundi 9 MW from Zaire
electricity ” households

Mugere - - 8 MW

Urban
Under industrial/| Imports

Rwegura constructimn 18 MW commercial { from Zaire
Expected (planned) (lighting, j will discontA
to be electrial inue, when
completed appliances | completed
in 1986 etc.)

Rusizi II Planned, Total 40 MW I EGL project
Construction| planned. { with
expected Burundi s nganda
to start share !'and Zaire
1983 uncertain ;

Rusumo Under Total cOMW ? Cooperation

Falls study planned; 5projectvdth

Rwanda Burundi’'s Uganda,

share un- ! Rwanda and
certain, éTanzania.
Could be : Tanzania’s
20-70 MW }interest
according . deciding
to design. factor

Gitega Just com- 1.2 MW Germany
pleted supervised

constructios
REGIDESO |
about to
take over
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TABLE 2 (cont.)
Energy Location Stage Production | Chief uses Notes
source
Hydro- Muramvya 0.85 MW REGIDESO
electricity
T
Taza ! 0.2 MW e? estate,
| | privately
! ! owned
: Missi
! | Cibitoha 0.08 MW Tsston
i ! i privately
' | owned
] P
! Mission,
. MW
Mugera i 0.06 privately
owned
Sanatorium,
Mwaro 0.08 MW .
! privately
' owned
Missi
Burasira 0.02 MW 1§51on
privately
owned
Muyinga Under con- 0.85 MW KfW financeq
ying struction :
Completion
expected 1983
. Un - .
Kirundo dex ?on 0.24 MW KfW financeq
struction
Miscella~- Under con- j 6 plants Government
neous ‘ struction 0.03-0.08 MW "Villagiz-
! Probably ation"
} ca 0.3 MW process
Miscella- %Under 5 locations Goyernmgnt
! Probably "Villagiz-
neous - + study ; . o n
v ca 0.2 MW ation
i process
| { R 4
Diesel- Bujumbura ; i 2 MW ?ted capa
: city >5 MW
driven ! Rehabili-~
tation undet
lectricit
electricity ‘ way. Mostly!
| operated on
. standby basi$
Gitega ) 0.5 MW REGIDESO
Bururi i 0.3 MW REGIDESO
! ’ Tea estate
{ T 0.6 MW :
: aza 6 Privately |
owned ,
; tat
Rwegura : 0.2 MW Te? estate
privatly
: , owned
! i Farm, {
‘ Imbo : 0.2 MW . !
} privatly !
owned :
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TABLE 2 (cont.)
Enerqgy . . .
Location Stage Production | Chief uses Notes
source
Diesel- Kihonga 0.06 Mw ML§Slon
privately
driven owned
. . . Mission 0.8MW
electricity| Ngozi 0.12 MW
4 School 0.4 MW
Privately
owned
Miscella- 0.36 MW M1§51ons
privately
neous
owned
Mi lla- inci
iscella 0.04 MW Provincial
neous headquarters
Miscella- 0.1 MW > E%OSPltlalS,'
neous privately
owned
. 17 Post &
Miscella-
0.1 Mmw Telephone
neous :
offices
Miscella- Va?lous
0.1 MW private
neous
owners
Miscella- | In 54, range Provided by
. 0.0170.1Mw the Japanese
neous preparation .
Probably government
3 MW toisolated
hospitals
and missions
45 mn Tea factardes | Largest
Petroleum , . s . .
liters/Arear | Missions industrial
products Gsoline 53% | Urban user krewery
Gas-oil 37% | industdal (2.4 mn liters
Fuel-oil 7% ,@ Bxtile plant
Kerosene 3% 0.46mnliters
(lighting, | 1980, but
electrical | designed to
appliances { use 7.2 mn
process heat,] liters.
engines) Both use
Transport~- | primarily
ation and fuel oil
constniction
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Such natural mineral water is by many regarded as a health
drink, and its bottling could become a minor source of
income.

An overview of the electricity situation in Burundi is
presented in Table 2 and it is summarized in Table 3 making
the following assumptions:

- That Burundi's share of the production from the Rusizi
II plant will be one third.

- That a 60 MW plant will be constructed at the Rusumo
Falls in Rwanda, and that Burundi's share of its
production will be a quarter.

- That the diesel-driven generators in Bujumbura will be
rehabilitated.

- That Burundi will cease to buy electricity from the
Rusizi I plant, when the Rwegura plant starts
producing.

In their report Hughart et al. (1982) assume that the
growth in demand for electrical power will remain at 10-11%
per annum during the 1980s. This 1is considerably lower
than the government's estimate, but even at that rate all
planned electricity plants and those under study would only
just manage to satisfy this demand in 10-11 years time, if
successfully completed by then., The future energy
situation thus needs serious consideration. Electricity
would, however, not be produced from geothermal resources
unless high temperature areas were found.

TABLE 3. Burundi 1982. Electricity production, present and planned (MW)

lant p € Pla a Total, Need in
Plan resen nne when all ; 10-1years,
m 11 ted Internal Under Under roiects | assumin
ypes mporte production| constructiay study ?f J hed 10_11%9‘
inishe growth
pgr year.
Hydro-
clectricity 9 10,5 33 15 58,5
Diesel- 4,7 6 10,7
driven

Total 9 15,2 39 15 69,2 69
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5 BURUNDI: GEOLOGY AND GEOTHERMAL FEATURES.

5.1 Geological information

The structure of East-Africa away from the rift zone is
typical of stable shield areas. The base rock is of
Precambrian age and can be described as granitoid shields
of Archean age flanked by metamorphic rocks of Proterozoic
orogenic belts (McConnell 1972). One of the shields is the
Tanganyika shield of Tanzania which has a minimum age of
3000 m.y. The shield is flanked in the west and south by
the Ubendide, Kibaride and Bukoban orogenic belts (Fig 4).
Burundi is west of the Tanganyika shield and its oldest
rock formation is the Rusizian of the Ubendide belt, whose
age is in the 2000 to 1600 m.y. range. The Burundian belt
of the Kibaride formation overlies unconformably the
Rusizian. Its age 1is in the 1300-1000 m.y. range. The
Malagarasian lies unconformably on the Burundian. This
formation which is a continuation of the Bukoban formation
of Tanzania seems to be formed outside the orogenic belts
and is therefore less folded than the older formations. The
age of this formation is 900-500 m.y. Many types of rocks
are found within these formations, such as quartzite, which
seems to be the most common, schist, dolomite, sandstone,
conglomerate, phyllite and intrusive rocks such as gabbro,
dunite, serpentinit% and granite.

The rift system is a much younger structure in the geology
of East-Africa than the formations described above. It
extends over 6500 km from Turkey to Mozambique and
includes the Dead Sea, the Red Sea, the Gulf of Aden, and
the East African rift which is divided into two branches,
the eastern and western rifts, separated by the Tanzanian
shield. The rifts frequently run ©parallel to the
Precambrian mobile belts. The western rift runs for
instance parallel to the Ubendian and Rusizian fold belts.
Some authors believe that the rifts originated in the
Precambrian era and that they have been reactivated
several times (McConnel 1972).

Seismic and gravimetric studies suggest that a significant
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thinning of the crust occurs in the rift zones (Long et
al. 1972, Darracott et al. 1972, Baker et al. 1972). The
nature of the zones indicates a magmatic mechanism similar
to those underlying the mid-oceanic ridges, although no
new oceanic crust has been formed in the intracontinental
rift of East Africa.

The East African rift system is of Cenozoic age (McConnel
1972) and is still active as numerous active volcanoes and
seismic activity show (Fairhead & Stuart 1982, Williams
1982, Barberi et al. 1982). The floor of the western rift
valley is usually covered with young sediments. In the Lake
Albert region the thickness of the sediments is 2.5 km and
close to 1 km in the Albert Nile sector(Williams 1982) .
The sediments can form a good geothermal reservoir, whereas
the Precambrian rocks are considered very poor in this
respect.

Heat flow in the rift is anomalously high although not as
high as in the oceanic ridges. Anomalous heat flow is not
found on a regional scale in the western rift but is
limited to areas or nodes where strikes cross or change
direction (McConnel 1972). Heat flow studies suggest
relatively 1low values for Lakes Malawi and Tanganyika
although high local values can be found there. In Lake Kivu
a wide range of heat flow has been found (Degens et al.
1973, Morgan 1982). An intense volcanism is known in the
eastern rift. In the western rift volcanism occurs at fewer
localities near rift culminations at rift arms junctions
(McConnel 1972, Barberi et al. 1982). The volcanic zones
are Rungwe, South Lake Kivu, Virunga and Toro-Ankole (Fig.
4 & 5). The alcalic composition of the rocks indicates
great depth of magma generation below both rifts.

Burundi 1lies east and north of Lake Tanganyika. It is
situated astride the eastern margin of the western rift.
The Burundian coast of Lake Tanganyika and the Rusizi
valley belong to the rift. This part of the country is
considered to have the highest heat flow and is therefore
the most probable area of potential geothermal resources.
There are no active volcanic areas in Burundi, but the
South Lake Kivu volcanic area is just north of the borders
in Zaire and Rwanda (Fig. 4). It 1is 1located on the
intersection of the NW-SE trending part of the rift (Lake
Tanganyika) and the NE-SW trending part (Lake Kivu to Lake
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Albert) . The volcanic activity is clearly related to the
fissure system. The area is divided into two separate
fields, the Mwenga-Kamitunga, which 1lies outside the
intersection, and the Tshibinde zone just south of Lake
Kivu (Guibert 1977 a, b, Barberi et al. 1982). The 1lavas
are basanites, alkalibasalts, and transitional quarts and
olivine-tholeites, tholeites being very rare elsewhere in
the East African rift system (Williams 1982). The age of
the volcanic activity is uncertain but seems to range from
late Cretaceous (70-90 m.y.) to present. The youngest

reported eruption occurred during the last century (Guibert
1977 a,b).

5.2 Summary of previous geothermal research in Burundi

The first description of geothermal manifestations in
Burundi was given by Stanley (1878), but the first specific
investigation of geothermal activity in the country was
carried out in 1968 by the UNDP following a request from
the Burundian government (McNitt 1969). This study covered
eight geothermal locations. The geology of their
surroundings was described, and a geochemical examination
of the discharges recommended. Deelstra et al. (1972)
described 15 hot springs in Burundi, 1 in Rwanda and 3 in
Zalre. Results of chemical analyses of 9 Burundian , one
Rwandan two Zairian geothermal water samples were reported.
Edeline et al. (1981) described 14 geothermal locations
and reported chemical analysis of samples from 13 of them.

All these reports concentrate on descriptions of the
thermal sources and their immediate surroundings. The
geothermal activity is mostly connected with faults in
Precambrian rock or sediments. There is no record of a
connection between recent volcanism and geothermal activity
even though one of the geothermal locations is in an area
of basaltic formations according to the geological map
edited by Radulescu (1981). Little attempt is made to
relate the existence of geothermal heat to the general
geology of the country. It is, however, clear that all the
sources are situated in the western or central parts of
the country and none in the eastern part where intrusions
are absent and which 1lies farthest away from the active
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rift zone.

All reported geothermal sources in Burundi are water pools.
There is no record of surface steam (fumaroles) or mud
pools. Therefore it seems unlikely that high temperature
geothermal areas will be found there. The highest recorded
geothermal spring temperature is 68°C at Ruhwa
(Fig.1l) (McNitt 1969, Deelestra et al. 1972, Edeline et
al. 1981). Application of the quartz geothermometer of
Fournier & Rowe (1966) to the results of Deelstra et al.
(1972) and Edeline et al., (1981) suggests underground
source temperatures as high as 110-120°C in at 1least two
places in the Rusizi Valley.
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6 THE RESULTS OF THE NEA RECONNAISANCE MISSION
1982.,08.30 - 09.13

6.1 Descriptions of geothermal manifestations

This chapter contains short descriptions of all the
geothermal 1locations visited during the present study. It
is not possible to make an in depth geological study while
on a short field trip and detailed geological maps were
only available of two of the sites (Lepersonne 1977).
Geological descriptions are therefore rather meagre.

Kabezi: The area is about 20 km south of Bujumbura, on the
eastern bank of Lake Tanganyika. The thermal water rises
through uncemented lake sediments in 4 pools each less than
1 m in diameter. The pool sites are obviously controlled
by a linear structure, perhaps one of the faults which form
the eastern escarpment of the rift valley. The slope to the
east of the valley starts rising a few hundred metres to
the east of the springs and the trend of the escarpment is
similar to that of the structure controlling the direction
of the observed spring sites. The hot water flow is
difficult to estimate because no run-off stream is formed,
but the water seeps through the surface so0il towards the
lake. The maximum temperature is 38.0°C in the main spring
but values ranging from 34.0 to 37.7°C were recorded in the
other three. No gas flow was observed nor were there any
signs of deposits.

Mwisale: The village Mwisale is situated in the mountain
range which forms the eastern escarpment of the western
rift about an hour's drive from Bujumbura. The village lies
in a deep valley and a noticable feature was a considerable
water flow through all gullies running into the valley even
though the field trip was made late in the dry season. This
indicates that the rainwater is able to penetrate into the
Precambrian rock. This permeability is higher than
expected and could be caused by Tertiary and Quaternary
faults related to the formation of the rift. The geothermal
source is found high up on a slope to the south of an E-W
trending valley close to a contact between schist and
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quartzite. Three springs were found and the estimated total
flow is 10-20 1/s. The temperature of the main spring is
37.0° C, but 31.6 and 36.2°C were redorded in the other two
which are slightly to the west of it. All the springs lie
in a NNE-SSW trending gully which apparently is controlled
by a fault. No gas flow was observed but deposits of iron
compounds are found on stones in the springs.

Mashuha: The Mashuha spring is situated at the foot of a
low quartzite hill of Precambrian age. The water flows from
a small pool in which a considerable gas flow is observed.
Its temperature is 37.7°C and the flow was estimated at 10
1/s. The pool is used by local people for laundering and
bathing. No obvious connection with fractures or faults was
to be seen, and this manifestation is the one in Burundi
which is farthest away from the western rift.

Mvumvu: The Mvumvu spring is situated close to the main
road from Bujumbura to Kigali via Muramvya. The thermal
water flows into a small pond in a valley covered with
sediments. The area is covered with vegetation, but the
water probably rises through syenite. The temperature is
28.5°C and the flow close to 5 1/s. Very little gas flow
was observed. The spring is used for laundering. No linear
structures to which geothermal manifestations could be
related were observed. The distance to the rift valley is
20-30 km so a connection with young tectonic structures
must be considered unlikely.

Mahoro: The Mahoro spring lies in a small valley which is
covered with vegetation. The hot springs form a pond about
10 m in diameter. The upflow is clearly controlled by a
linear structure because small outflows of water
accompanied by considerable gas flows were observed forming
a line on the bottom of the pond. A steeply dipping
quartzite outcrop whose strike is parallel to the 1line of
the springs is situated close to the pond. Joints in the
dipping rock formation are more 1likely to control the
upflow of warm water than young tectonic structures. The
temperature is 45.0°C and the flow estimated at 8 1/s.
This warm water 1is believed to have healing effects on
those who bathe in it and is to a considerable extent used
for this purpose.

Kitenge: The geothermal manifestations are found in the
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deep valley of the river Kitenge. The area is very
mountainous and it is a part of the uplifted eastern margin
of the rift wvalley. The water flows from cracks in the
quartzite which seems to be the dominant rock type. Warm
water 1is also found in the alluvium. This is also a gold
panning site. Many shallow holes have been dug in the
sediment for this purpose and some of those are now full of
warm water. At least 3 springs were found discharging from
the quartzite. The temperature of the warmest one was
47.1°C, and its flow 4 1/s. The area lies in the uplifted
mountain range bordering the rift. Thus relatively young
faults could exist there. The terrain, however, is
difficult and it proved impossible in the short time
available to investigate in detail the possibility of a
connection between the hot springs and young faults.

Mabayi: The hot water flows from the river Nyamagana
alluvium., The rock formation cannot be seen because of the
vegetation covering it. The manifestations are situated in
a sugar cane field and form a little pool on the river
bank. Some gas flow was observed. The flow was estimated at
7 1/s, and the temperature recorded was 37.7°C. Springs
were observed on the bottom of the river, where a
temperature of 37.9°C was recorded and gas bubbles were
seen rising. Another spring is reported to be situated on
the other side of the river, but this was not visited. The
manifestations lie on a 1line trending N6°E and are
controlled by a fault or a syncline.

The Rusizi valley: The part of the western rift valley
which 1lies between Lake Tanganyika and Lake Kivu is called
the Rusizi valley taking its name from the river flowing
through it. The floor of the valley is filled with young
sediments, although low hills made of older rocks are found
within the rift. At least four geothermal 1locations are
known in the Burundi part of the Rusizi valley all of which

were visited during this study: the Ruhwa, Ruhanga, Gasenyi
and Cibitoke sites.

Ruhwa: The hot spring is located on the bank of the river
Lua about 100 m upstream from where it meets the Rusizi.
The Lua serves as the border between Burundi and Rwanda and
the Rusizi as the border between Burundi and Zaire. The
water rises from the top of a small travertine elevation,
about 20 m in diameter and 4-5 m high. The thermal spring
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is in a pool which has a 2-2.5 m diameter, and through
which there 1is a violent gas release. Its temperature is
63°C and its flow 1 1/s. The area is covered with
vegetation but the site is shown within a Tertiary basalt
formation on the geological map edited by Radulescu
(1981) . Furthermore basalt has been reported in a nearby
drillhole (Deelstra et al. 1972).

Ruhanga: The manifestation is right on the Rusizi bank in
the alluvium. It is probably flooded during the rainy
season. The floor of the valley is covered with sediments
consisting mainly of quartzite cemented with carbonate. The
river has eroded a channel, about 20 m deep, into the
sediments, and the alluvium is composed of pebbles of
quartzite and basalt. The source is a small pool with a
very small flow, whose temperature is 48.3°C. Few signs of
deposits were observed.

Gasenyi: This location is very similar to that of Ruhanga,
but here the outflow of warm water is in the river itself.
It proved impossible to measure the flow but some gas flow
was observed. Gas bubbles were seen in the river as far as
3 m from the bank. The highest recorded temperature 59.5°C
was on the river bottom, but highest on shore was 49.6°C
in a small pool from which the sample for chemical analysis
was drawn (See section 6.2).

Cibitoke: This hot spring is the only one in the valley
which is not situated on the Rusizi river bank. It is on
the flat floor of the valley, hidden in a field of very
tall grass. The surface manifestation is a pool about 1 m
in diameter and at least 2 m deep. It is difficult to
estimate the flow, but it could be 4-5 1/s, and the
temperature is 30.6°C. The water in the pool was muddy and
violently agitated by the rapid escape of gas.

The four 1locations of surface geothermal activity in the
Burundi part of the Rusizi valley are all found within the
sedimentary formation. It is difficult to see whether their
locations are related to young faults or other structures,
but their occurrence within the still active rift zone and
the relatively short distances between the manifestations
could indicate a high geothermal gradient in the Rusizi
valley.
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Mugara: The Mugara springs are all within the rift valley
even though the water rises through Precambrian
quartzites. Mugara I and II are separated by a few hundred
metres and are situated in a small hollow. The water rises
from fractures in the rock and temperatures and flows were
recorded as 46 .8°C and 20 1/s; and 44.8°C and 10 1/s for
Mugara I and II respectively. Mugara III is located about
1 km north of the above springs. Here the hot water rises
in several springs 1in a relatively flat landscape, where
there is dense vegatation. Its temperature was recorded as
46 .0°C and flow estimated at 20 1/s. Iron oxide deposits
were observed at all three locations, but no gas flow was
observed. Vegetation made it difficult to determine whether
the geothermal activity is controlled by faults or other
structures but the geological map available (Lepersonne
1977) shows the main fault of the eastern escarpment of the
rift only 1-2 km east of the springs, and a fault possibly
runs through the Mugara sites.

Kumuyange: Two springs, separated by 2-300 m rise from
Precambrian quartzite. Walls have been built around the
main springs and the water is used by local people for
bathing. The temperature of the more southern (western)
spring was recorded as 38.4°C and its flow as 3-4 1/s.
Some gas flow was noticed. There 1is no knowledge of
structural control of the springs but the site is clearly
outside the rift valley.

Muhweza: This manifestation is rather similar to Kumuyange.
The water rises from fractures in quartzite in two
springs, separated by some 50 m, Both are used for
bathing. The temperature was recorded as 37.3°C but the
flow is not known. Gas flow is minimal. The Muhweza
springs lie about 8 km east of Kumuyange and a connection
with the rift zone is not likely.

Cold water sample sites: Three samples of cold water were
collected for reference during the study. The first spring
sampled rises through the Rusizi valley sediments at
Nyakabaraza close to Cibitoke. Its temperature was 22,7°C.
The second cold water sample was drawn from Source du Nil,
east of the rift wvalley in Precambrian rock. 1Its
temperature was 16.8°C. The 1last cold water sample was
collected from Lake Tanganyika from the shore in the
southern part of Bujumbura. Its temperature was 28.0°C.



6.2 Results of chemical analysis

Results of the chemical analysis of the water samples are
reported in Table 4, of the gas sample from Ruhwa in Table
5 and the isotope analysis in Table 6. Speciation, mineral
composition, and deep water composition at the quartz
temperature were calculated using the WATCH 3 computer
programme (Arnérsson et al. 1982, Svavarsson 198l). The
resulting printouts are in Appendix 2. As a first
approximation it may be noted that the samples from the
rift valley have a higher pH, are more mineralised and
have greater carbon dioxide concentrations than those which
originate from the Precambrian rock. These results will be
looked at in more detail in the following sections.

6.3 Chemical geothermometers

These are generally of two types, i.e. those based on the
solubility of species e.g. silica, and those based on
concentrations of constituents resulting from exchange
reactions, e.g. alkali and alkaline earth metals. The
solubility of silica is controlled by the mineralogy. At
high temperatures (>150°C) it is generally quartz which
controls the solubility but in some cases, especially in
young formations, minerals such as chalcedony or even
cristobalite may become effective at 1lower temperatures.
Thus the chalcedony thermometer has proved quite useful in
Iceland (Arnérsson et al. 1983). In Burundi, however, the
situation is quite different. Rock formations are
relatively old and the chief silica mineral observed is
quartz. It seems reasonable to assume that the quartz
geothermometer is the one that should give the results for
underground temperatures which most closely approach the
true ones, even at temperatures well below 150°C. At
temperatures below 80°C the increase in silica
concentration with increasing temperature is relatively
small and it may be difficult to use this chemical
geothermometer to obtain an accurate source temperature. At
100°C, this increase has become very significant (Fig. 6).
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TABLE 5. Burundi 1982. Ruhwa. Chemical composition of gas sample

Y

s H, |o.+Ar | cCH

Constituent CO,y - H 2 2 2

Volume % 99.60 0.02 0.00 0.11 0.00 0.27

TABLE 6. Burundi 1982: Results of D and '%0 determinations

ocation | 81%0%, | %, | feamured | wigh or dow
°C !

Mwisale ~-3.3 -19 37.0 ; High
Ruhwa -3.2 -17 63.1 ? Low
Gasenyi -3.0 -22 59.5 3 Low
Nyakabaraza -1.7 -11 22.7 ? Low %
Kumuyange -3.4 -18 40.1 j High g
Source du Nil -3.2 21 | 16.8 . Hign |
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The most commonly used exchange thermometers are based on
the sodium/potassium ratio. The Na-K-Ca geothermometer
(Fournier & Truesdell 1973) takes exchange reactions
involving calcium into account and - the Na-K-Ca-Mg
geothermometer (Fournier & Potter 1979) adds a correction
for magnesium concentrations. As a result of a survey of
geothermometers it was decided to calculate and base the
estimation of underground temperatures on the following
chemical geothermometers:

1) Quartz. The equation due to Fournier & Rowe 1966:

. 1309
€ =75 09 - Toge - 27315 (1)
Sio
2
where CSi02 = SiO2 concentration in mg/kg water has been
modified to
on 1309 _
£C = T LSi°2J 273,15 (2)

where [SiO;] = mole SiO/kg water is calculated as free
SiO, present in H4SiOy4, i.e. available Si0y

2) Chalcedony (Arnérsson et al. 1983)

1101
o _ 273, 3)
t C 0’11 ~ log LSiozI 273,15 (

where [Si02] = concentration of available SiO» in moles/kg
water (computed activity of H,Si0, ).
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3) Na-K-Ca-Mg (Fournier & Potter 1979)
The Na-K-Ca temperature is calculated

. 1647 _
t°C = Tog(Na]/[K]) + Blog(/[Ca]/[Na]) + 2,24 ~273:15 (@

where [ ] = concentration of metal in moles/kg
B = 1/3 for temperatures > 100°C
B = 4/3 for temperatures < 100°C.

The magnesium factor ,R, 1is calculated as

R = {[Mg]/[Mg] + [ca] + [K]} - 100 (5)

where [ ] = concentration in moles/kg. If R>50, the water
is assumed to come from a relatively cool underground
environment at a temperature approximately equal to the
measured water temperature, irrespective of high
calculated Na-K-Ca temperature. If tyy.x-cq >70°C and
R<50, wuse Fig. 7 to estimate the magnesium temperature

correction, AtMg r to be subtracted from tNa—K-Ca drawn
from the following equation

Dyg = 10,66 - 4,7415R + 325,87 (log R)2 - 1,032-105(log R) 2/T

7
- 1,968:10" (log R)%/T% + 1,605-107 (1og R) 3 /T2 (6)

M' JHD-JEF-3000. HA.

-i=183.02. 0191. Sy.u. Fig. 7
Magnesium correction to the Na-K-Ca
chemicalgeothermometer

300

T T T
100 200 300
Na-K-Ca calculated temperature (°C)




- 39 -

The results of the application of the above three
geothermometers to the Burundi samples are listed in Table
7 along with measured temperatures and 1likely source
temperatures which are estimated from the geothermometer

results after taking the following considerations into
account,

- As the Na-K-Ca-Mg geothermometer does in several cases
yield values which are lower than measured temperatures it
is assumed that its application generally leads to slight
underestimates.

- Quartz is the major silica mineral, but it is the most
soluble of the ones which could possibly be present. Hence
the quartz geothermometer is likely to give maximum values
if it is assumed that no boiling or mixing with cold
groundwater has occurred in the upflow 2zone or the
reservoir.

- On the same grounds application of the chalcedony
geothermometer 1is 1likely to lead to values below the
actual underground source temperatures.

-~ Quartz temperatures below 80°C are inaccurate.

- Some individual cases are discussed below.

~ The results for Mabayi are obviously too low, being below
the measured temperature. However, these 1low results
suggest strongly that the underground source is not much
warmer than the surface outflow.

- The Na-K-Ca-Mg temperatures for Ruhwa (34°C) and Ruhanga
(37°C) are obviously much too low, measured temperatures
(63°C and 48°C respectively) being considerably higher.
The quartz temperatures (109°C and 120°C) seem likely to
be closest to the truth in these cases.

The highest estimated underground source temperatures are
for Gasenyi, probably >100°C, and Ruhanga and Ruhwa,
probably similar. Furthermore the Gasenyi sample source is
right on the Rusizi river bank, virtually in the river, and
its temperature was 49.6°C, even though a temperature of
59.5°C was recorded on the river bottom only a couple of
metres away. Therefore it 1is almost certain that this
sample source was mixed with cold water. The Gasenyi, Ruhwa
and Ruhanga springs are all found in uncemented recent
sediments which makes mixing with local cold groundwater in
upflow zones likely.

No samples were actually taken from the rivers Lua and



TABLE 7 Burundi 1982. Measured temperatures, chemical geothermometer

temperatures and probable source temperatures.

Measured Chalcedony Quartz Na-K-Ca-Mg Probable
Location temperature temperature temperature temperature source
°C °C e e temperature

- - c
Kabezi 38.0 49 79 50 65
Mwisale 37.0 34 64 34 45
Mashuha 37.7 41 B | 32 55
Mvumvu 28.5 67 97 45 60
Mahoro 45.0 54 84 54 70
Kitenge 47.1 47 77 43 65
Mabayi 37.7 31 60 4 45
Ruhwa 63.1 80 109 34 100
Ruhanga 48.3 90 120 37 105
Gasenyi 59.5 93 123 93 110
Cibitoke 30.6 48 78 45 60
Nyakabaraza 22.7 54 84 23 23
Mugara I 46.8 60 90 73 85
Mugara III 46.0 65 95 68 85
Kumuyange 40.1 42 72 35 60
Muhweza 37.3 39 69 22 55
Source du Nil 16.8 0 29 11 17

Lac Tanganyika 28.0 -8 20 28 28




Rusizi, but the water from Nyakabaraza is assumed to be
representative of the cold water of the region. Using
Fournier's (1977) mixing models the results reported in
Table 8 were obtained for possible temperatures of unmixed
underground geothermal fluids for the cases of cooling
without boiling and boiling with maximum steam 1loss.
Boiling is 1likely to have occurred, although not
necessarily with maximum steam loss. The lower values are

therefore probably closer to the true ones than the higher
values.

TABLE 8 Burundi 1982. Gasenyi, Ruhanga, Ruhwa. Results of mixing

models. Cold water source: Nyakabaraza

g Underground Underground
§ . source temperature ! source temperature
Location . . .
assuming no assuming maximum
boiling, °C steam loss, 'C
Gasenyi 240 160
Ruhanga 220 150 !
Ruhwa 140 130

The results of the geothermometer study indicate that the
reservoir temperatures are not high enough at most of the
locations for them to be of commercial interest. The only
exception are the springs in the Rusizi valley below which
a reservoir with a temperature in excess of 100°C. may
exist.
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6.4 Carbon dioxide rich discharges

Barnes et al. (1978) have defined a COj~rich discharge as
that of a gas containing more than 90 per cent CO2 by
volume by chemical analysis or water with pH less than 8.3
containing > 1000 mg/1 bicarbonate. Arnérsson &
Benjaminsson (1980) consider these limits as high and
suggest that waters containing more than 300 mg/l1 COj
should be considered CO,-rich. By all definitions the
waters from Kabezi, Ruhwa, Ruhanga and Gasenyi can be
considered as COjy-rich, with the water from Cibitoke being
close to it also. The gas from Ruhwa also qualifies (Table
5). Barnes et al. (1978) point out that COy-rich
discharges and seismic epicenters are concentrated mainly
along or near the boundaries of major crustal plates, and
probably result from the interaction of the plates. It is
along these active plate margins that the resistance to
plate motion is expressed as seismic energy and anomalous
temperatures. Here, conditions are appropriate for the
release of CO, from marine carbonate bearing rocks through
processes of subduction and igneous intrusion. In addition
fractures extending to sufficient depth may also yield COy
from the mantle. Attempts at distinguishing between these
two source types are mainly made by studying the 13¢c
concentration in the CO,, as marine carbonate derived Co,
is considered to have a 1!3C concentration of ca 0 0/00
(SMOW) , but mantle derived CO, -4 to -8 0/00. There is a
possible overlap, but some useful information might be
obtained by studying this parameter. Degens et al. (1971)
found ¢'°C = 0 in CO; from Lake Tanganyika. The presence of
these CO,-rich discharges enhances the possibility of
finding high-temperature sources, as it suggests proximity
with active magma sources.

6.5 Calcite saturation

Areas with high carbon dioxide concentrations are the most
likely to be troubled with calcite deposition in
fissures. In the dilute waters undersaturation with
respect to calcite 1is to be expected, but saturation or
slight supersaturation in the more mineralized CO,-rich
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waters. Severe supersaturation is not expected, unless the
water has recently boiled and has not yet reequilibrated.

The ionic product [Ca*t+] [CO37] at the quartz temperature
has been calculated for all the geothermal samples and the
results are compared with the saturation curve (Helgeson
1969) in Fig.8. As expected most of the dilute waters are
undersaturated. The Cibitoke and Mabayi waters are close to
saturation, the Kabezi water slightly supersaturated, but
the Mvumvu, Ruhanga, Ruhwa and Gasenyi waters are
considerably supersaturated. When mixing models were
considered, it was indicated that the latter three waters
may have undergone boiling (see chapter 6.3), and the
present result seems to support this. Boiling was not
suggested in the other COr-rich waters, i.e. from Kabezi
and Cibitoke, and the small supersaturation in Kabezi
probably results from a relatively fast supply of C02.

6.6 Chloride concentrations and their distribution

Chloride in geothermal Systems may originate from several
types of sources, i.e. leaching of rocks or deposits, from
rainwater, or percolating sea water. But once its
concentration is established, it is relatively unaffected
by changes in temperature and pressure as it does not
participate in the formation of secondary minerals, and its
contents in the water are controlled by the available
supply. It is thus often a useful parameter in tracing
geothermal water masses, whose chemical composition is
otherwise affected by physical conditions, especially in
conjunction with other constituents, similarly unaffected.

High chloride concentrations are often indicative of high
temperature hot-water systems (White 1970) . Such
concentrations are then generally much above the chloride
concentrations of nearby surface and ground waters, The
area including Ruhanga, Gasenyi and Ruhwa (and possibly
Kabezi) (Fig.9) shows the characteristics of such a system
the effect being clear when the chloride concentrations of
samples from these spots are compared with that of the
sample from Nyakabaraza, which is regarded as a typical
cold groundwater sample from the area. The variation of
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chloride concentrations within an already established
hydrothermal system can also give valuable information.
Thus relatively high chloride concentrations indicate a
permeable zone with flow from deep levels to the surface.

It may be argued that in some sedimentary environments
chloride will be 1leached, and that this could account for
the high concentrations of chloride in the Rusizi area. The
low chloride concentrations in the Cibitoke and
Nyakabaraza samples would seem to refute this.

Even allowing for differential dilution with cold water,
the highest chloride concentration is at Ruhanga, and thus
it would seem that there is the most direct connection with
the deep reservoir (see Mahon 1970) The origin of the
chloride may, however, be different in which case the last
statement is not valid. Na/Cl ratio has sometimes been used
to get an idea about whether water has a geothermal origin.
High ratios usually indicate geothermicity. It is probably
not very valid here, both because sea water effects in the
rainwater are probably minimal, and some of the waters are
COy-rich, and this may modify their cationic composition.

Looking at Table 9 and Fig.10, however, relatively high
Na/Cl-ratios are found in most of those places where the
highest temperatures are indicated by the geothermometers
described above, with the notable exception of Ruhanga.

Highest C1/(HCO3~ + CO3” ") (here reported as C1/C03) in
related waters should indicate highest subsurface
temperatures (Fournier & Truesdell 1970). Inspection of
Table 9 and Fig.ll suggests highest subsurface temperature
in the Rusizi area at Ruhanga on these grounds.

6.7 Fluoride concentrations

Fluoride is wusually present in thermal waters at much
higher concentration levels (commonly in the range 1-10
mg/kg (Ellis & Mahon 1977)) than are common in cold waters.
Concentrations of this magnitude are found in samples from
Kabezi, Ruhwa, Ruhanga, Cibitoke and Gasenyi (Fig.12), but
also from Nyakabaraza, so that this is not an infallible



TABLE 9. Burundi 1982. Ratios between some chemical constituents (mg/mg)

SiO2/TDS Na/K Na/Ca F/C1l Na/Cl Na/CO2 Ca/SO4 Cl/CO2

Location

x10? x10? x10° x10°
Kabezi 1,39 89,5 286 1,54 6,95 54,1 3,09 77,8
Mwisale 49,6 1,61 0,76 12,8 2,51 5,24 1,00 19,3
Mashua 55,5 3,95 1,57 10,4 2,69 11,7 0,78 43,5
Mvumvu 19,1 3,01 0,32 11,2 4,63 10,0 5,33 21,7
Mahoro 41,6 6,32 1,92 21,7 8,53 16,7 0,64 19,3
Kitenge 29,3 8,53 1,77 3,80 4,92 26,1 0,20 53,0
Mabayi 13,1 5,69 0,19 5,65 1,77 4,16 3,03 23,9
Ruhwa 4,50 5,68 6,12 3,25 4,70 31,7 7,52 67,4
Ruhanga 2,61 5,16 8,60 0,36 1,51 38,8 4,51 258
Gasenyi 5,11 16,8 27,3 4,02 4,55 51,8 0,17 114
Cibitoke 3,77 2,28 0,49 15,0 7,10 5,83 0,31 8,3
Nyakabaraza 8,49 20,1 0,90 w2) m2) 98,5 1,52 02)
Mugara I n.d%) 2,51 1,85 14,4 5,32 12,9 0,58 24,3
Mugara III 55,1 3,90 2,54 10,8 3,49 16,3 0,40 46,0
Kumuyange 72,9 0,77 0,52 wz) wz) 1,75 1,39 02)
Muhweza 54,9 0,58 0,16 11,1 1,80 2,38 0,81 11,7
Source du Nil 39,6 1,25 0,31 ®2) m2) 3,64 1,67 02)

Lac Tanganyika 1,55 1,97 4,55 2,55 2,24 22,5 2,18 100

1) n.d. not determined

2) Cl £ 0,2 mg/kg
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guide. Some of the other waters are very dilute, so a 1low
absolute concentration of fluoride need not indicate cold
water. Ratios which have been considered are: [F™1/[0H”] on
the grounds that an exchange reaction between these ions
controls their concentrations, when the solution is
undersaturated with respect to fluorite (Nordstrém & Jenne
1977, P4lmason et al. 1978); F/Cl whose quantitative
application as a geothermometer is prevented by the Ca
content (as controlled by the pH and CO3  contents) (White
1970) . It has been suggested (P4lmason et al. 1978) that
at temperatures below 100°C one mineral controls the
{F7]/[OH”] ratio in such a way that there is an increase
with increasing source temperature but at temperatures
above 100 °C another mineral is in control and this ratio
is relatively constant. 1In Fig.13 this ratio is drawn
against the estimated source temperature (see Chapter 6.3),
and it appears that a relationship exists between the two.
In fact this relationship is in agreement with the idea,
described above, that this ratio increases up to a certain
temperature, but becomes constant above this value. The
threshold value, however, appears to lie closer to 80°C in
this case than the predicted 100°C.

Although the F/Cl ratio cannot be applied quantitatively as
a geothermometer it has often proved to be a useful
qualitative guide (Mahon 1970). Fig.14 suggests a slightly
different pattern than indicated by the geothermometers
compared in Table 7.

6.8 Isotopic composition.

The results of deuterium (8D) and oxygen-18 (§!°0) analyses
for 6 of the samples are reported in Table 6, and these
results ar plotted in Fig.15 along with the meteoric line
for 6D - 8'°0 (Craig 1961), a 1line obtained for
East-African lakes (Craig 1961), and a line drawn through
three average results for rain at continental African
stations (Dansgaard 1964). The rainwater station which lies
closest to Burundi is Entebbe. The present results are of
the same magnitude, and, as expected, similar to those for
continental African rain. There may, however, be a slight
oxygen shift, which could result from water-rock
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interaction after the rainfall. There is 1little variation
between the Burundi samples, although the Nyakabaraza
sample is a little richer in the heavier isotopes than the
rest. As there is a variation in isotopes in rainwater with
altitude a difference of this magnitude might result from
different origins, i.e. that the water which is more
enriched in the heavier isotopes might have fallen as rain
in the rift valley at an altitude of 5-700 m.y.s., whereas
the rest might have fallen as rain in the mountains at
1500-2000 m.y.s. This explanation invokes a model where the
water sampled at Ruhwa and Gasenyi would be assumed to have
fallen as rain in the mountains, seeped deep down into the
ground, come into contact with a heat source, and emerged
again as geothermal water down in the valley after some
underground residence time. The Nyakabaraza water on the
other hand would be considered to have fallen as rain in
the wvalley. Another possible explanation is that, as
before, the high level samples (Source du Nil, Mwisale,
Kumuyange) are 1lighter due to the altitude, and the low
level waters all have their origin from rain in the
lowland, but that the water from Ruhwa and Gasenyi has had
longer residence time underground than the Nyakabaraza
water, since there tends to be an annual variation in the
isotopic content of the precipitation. The Nyakabaraza
water would thus reflect the relatively dry season rain
composition which is more enriched in heavy isotopes, due
to evaporation effects (Dansgaard 1964), but the Ruhwa and
Gasenyi waters would reflect the mean annual composition.
Thus the high level samples would also be reflecting the
dry season composition. This explanation seems more
unlikely, since there is very little rain during the dry
season and it is unlikely that it could feed these springs,
the apparent oxygen shift in the Nyakabaraza water and its
considerable mineralization would be unlikely if it
originated in very recent precipitation, and the similarity
between the Ruhwa and Gasenyi samples on the one hand, and
the high altitude samples on the other would have to be
fortuitous. It is tentatively suggested that the Ruhwa and
Gasenyi waters originate in the mountains and emerge after
considerable underground circulation. The Mwisale and
Kumuyange waters probably have much shorter underground
residence times, but come into contact with localised
relatively powerful heat sources.

Only much more extensive sampling of rainwater and hot and
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cold dgroundwater springs can confirm or refute this
conclusion.

6.9 Cold groundwater

Results of cold water analyses were obtained from REGIDESO
(App. 3). As it was its suitability as drinking water that
was being tested, the constituents determined were to a
large extent different from those in the present study.
However the ones that were comparable are reported in
Table 10 along with the results for the cold groundwater
samples and the geothermal samples from the present study
that were the closest geographically to the REGIDESO
samples,

As expected the geothermal waters are generally quite
different from their neighbouring cold groundwaters. The
differences are, however, not in all cases the ones
expected, f.inst. at Mwisale, the cold water is more
mineralized than the hot water. Considering the
conductivity values, the cold water from Ngozi is
apparently more mineralized than both the Mvumvu and Mahoro
waters, even though the CO; concentrations and the hardness
values are higher for the latter ones. In fact, some of
the REGIDEO hardness values seem very low, and there may be
a question of comparability of values, regarding this
parameter. Again going by the conductivity the Kigwena
water is more mineralized than the two Mugara waters,
although the results for individual constituents are not
entirely dissimilar. The Kajondi water is more
mineralized than the Muhweza and Kumuyange waters, but the
latter have compositions similar to the Source du Nil
water. These results support the idea that the hot water
sources in the o0ld formations in the mountains such as
Mwisale, Mahoro, Mugara, Kumuyange and Muhweza may result
from powerful localised heat sources, with which relatively
recent rainwater comes into contact, and the residence
time of such waters is therefore short. Some of the cold
groundwaters apparently have a relatively long underground
circulation time.



TABLE 10 Burundi 1982. Cold water sources and neighbouring hot water sources.

Comparison of some chemical properties.

1 1] ! ! : 1
| Area . ! Sampled | Temp. °C CLpH co, ! Cl1 ;80, HardnessL Conducti-
f No Location : Date by Hot ar cold mg}%g‘mg/kgzmg/ g‘ngCaCC?ﬂ_ vity
: § source . ; ; Us
’— 5 4 1 E
j Mwisale a) | 810729 | REGIDESO (©) 7.2 2.8 115 20.8 5.8 600
i1 ! i : :
g Mwisale b) j 820901 { NEA 37.0(H) :5.8 |31.13;0.652.15 11.9 35
H i N iz
! Ngozil : 810415 'REGIDESO 19.5(C) 8.3 | 33 © 0.7 720
2 Mvumvu 820006 | NEA | 28.5@®) ,7.3|189 14.08}11.5 157 360
: : i ; ;
g Mahoro 820906 | NEA 45.0(H) 6.4 93.4;1.83112.8 32.6 140
! Ruqomboz) { 810723 !REGIDESOQ © .7.0) 2.1 .25.7 f1s 6 390
3 b M ¥
! 3a | Ruhanga | 820908 { NEA |48.3H) ;6.9]2145 552 |21.5 730 4000
Ruhwa 820907 | NEA 63.1(H) !7.0 | 1228 |82.8 ;8.46 | 384 1350
i , 1 ~
| Nyakabarazal 820908 | NEA 22.7(¢) ;7.9135.71 0 125.8 346 | 640
3b | Cibitoke 820908 | NEA 30.6 () - 6.0 | 810 |6.65 317 . 481 950
T ( kS
Gasenyi 820910 | NEA 59.5 (§) 7.1 1099 {125 {121 % 85 | 2200
— * — ;
... 820910 { NEA 28.0 (C) 1 8.8 292 :29.3:6.6 | 207 650
4 Tanganyika j ; ; E %
Kabezi 820831 | NEA 38.0 (H) , 7.9 {1734 {135  1.06 [ 27.5 | 3200
! Kigwena 820305 {REGIDESO ) 7.2|18.5% 5.3/12 1 | 850
5 ; : . :; f :
Mugara I 820909 /| NEA | 46.8 (H):6.1182.41 2.0'9.89 v o218 1 95
: ' ! ? : ' i :
Kajondi 820408 JREGIDESO 20 (C) ‘6.8 1.4 1117 {17 , 14 © 1400
. ! { ¢
o | Sourcede Nilj 820909  NEA "16.8(C) . 6.84{17.61 0 1.2 10.5 . 23
! H ; : { i
! Muhweza 820909 ; NEA ' 37.3 (H) ! 6.3 {34.1{0.45 6.29 ; 27.3 | 62 |
| Kumuyange | 820909 | NEA !40.1 (H)|5.8147.3] 0 11.15 7.9 @ 22 2
o | i i . i

1) Mean of 4 sources

2) Mean of 2 sources
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The situation is quite different in the rift valley where a
hot water source such as Ruhanga is much more mineralized
than the near-by cold water sources of Nyakabaraza and
Rugombo. This suggests a relatively 1long underground
circulation time for the Ruhanga water. The water from
Cibitoke is, however, mineralized to a similar extent as
these neighbouring cold waters, but this was not
considered to be a very hot source. The Ruhwa and Gasenyi
waters are similar to the Ruhanga water and the same
argument should apply to thenm, although they 1lie further
away from the cold water sources sampled.

The waters sources of cold springs vary considerably in
chemistry. Generally they are neutral or slightly basic.
All, except the Source du Nil water, are relatively
mineralized,
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7 RELATIONS BETWEEN GEOTHERMAL MANIFESTATIONS IN THE
RUSIZI VALLEY AND THE TSIBINDE VOLCANIC ZONE

The geological and geochemical evidence presented in
Chapter 6 indicates that the most promising area for
finding potential geothermal systems is in the rift valley
in the north-western part of Burundi.

Geological evidence suggests that the area, which includes
the Ruhwa, Ruhanga, Gasenyi and Cibitoke springs, is a part
of the Tshibinde volcanic zone south of Lake Kivu (Fig.4),
indicating that an anomalously high geothermal gradient
could be expected in this region. This has in fact been
confirmed for Lake Kivu by Degens et al. (1973).
Furthermore several geothermal manifestations have been
reported in the area by some authors (Degens et al, 1973,
Deelstra et al. 1972). Some of these are shown in Fig. 1.
Chemical analysis of samples from five localities in Rwanda
and N-E Zaire were reported. Some of the results are
presented in Table 11 and much similarity is suggested
between all samples from the Rusizi valley, from Lake
Tanganyika in the south to Lake Kivu in the north. Cap
Banza by Lake Tanganyika is a hotter source but totally
different in character. The source at Kinanira has not been
investigated but information on it could be valuable in
view of its closeness to the Ruhanga source. This evidence
strongly suggests that geothermal areas within the
Tshibinde zone should be regarded as a connected geothermal
prospect. Even though they are divided between three
countries the best way to investigate the possibilites of
discovering economically exploitable sources would be to
include the whole of the Tshibinde region in all surveys,
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8 RECOMMENDATIONS FOR FURTHER RESEARCH

8.1 Reconnaisance

There should be no need for further detailed reconnaisance
missions covering the whole of Burundi similar to the one
described in this report. However, any previously unknown
geothermal locations, especially in the Rusizi valley
should be investigated in the manner described here.

To obtain meaningful information about the Rusizi valley
geothermal areas a similar reconnaisance mission would
have to take place, during which all known geothermal
locations in the Rwanda and Zaire parts of it would be
visited. Such a mission might be effected under the
auspices of the E.G.L. (Organization de la C.E.P.C.L. pour
1'Energie des Pays des Grands Lacs).

The following recommendations assume that such a
reconnaisance mission will be the next step, and that the
investigations listed will cover the whole of the Rusizi
valley geothermal areas.

8.2 Further studies in selected geothermal areas

The question whether a geothermal field is suitable for
utilization can only be answered by drilling and direct
testing of the area. But due to the high cost of drilling
the exploration of a geothermal system usually includes
preliminary geological, geochemical and geophysical surveys
to obtain the maximum possible information about the system
and to minimize the risk of selecting wrong drilling
sites. Furthermore an extensive surface reconnaisance can
show whether a geothermal field is not promising enough
for drilling to be recommended.

If the first phase of the reconnaisance leads to the
discovery of a suitable target area for further geothermal
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studies, it is recommended that the second phase of the
exploration be carried out. This involves geological and
geophysical methods.

8.3 Geological mapping

A detailed geological map of the prospective area is
essential for the study. It should cover the whole of the
geothermal field and extend into the surrounding area.
Geological formations, folds and faults should be mapped
with special emphasis on the younger ones. Furthermore all
surface geothermal manifestations should be shown so that
possible connections between the structures of the area
and geothermal activity can be studied. The aim of the
geological mapping is increased understanding of the
geothermal system, especially the pointing out of possible
heat sources, reservoir rock, cap rock, possible upflow
zones and aquifers.

The geologist who carries out the geological work needs to
be experienced in geothermal work. One part of the study
can be done in the laboratory with the aid of aerial
photographs, but a field survey during which the geologist
works out a detailed geological map is also necessary.
Geoscientific studies in a selected area require maps in
the scale 1:50.000 with altitude contours, and also aerial
photographs.

8.4 Hydrological survey

The energy from a geothermal system is transferred to the
surface by means of water or steam. The knowledge about
the hydrological character of a geothermal field is
therefore very important for the exploitation of the
system. If a potential geothermal field will be discovered
it is therefore recommended that a hydrological survey be
carried out. This involves the mapping of the field's
catchment, rainfall pattern, evapotranspiration and
run-off water. Thus values for the available water for
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ground water recharge would be obtained. During the first
stage of the study all available hydrological data will be
gathered and evaluated followed by reconnaisance mapping of
the groundwater regime in the geothermal prospect area.

The result of such a study is very useful in evaluating the
potential of a geothermal system, especially where the
amount of available circulation water is sparse as can be
expected in Burundi.

8.5 Geophysical surveys

Many geophysical methods have been used with success in
geothermal research, such as measurements of resistivity,
magnetism, gravity, geothermal gradient and seismic
activity. The most widely used method in the first stage of
a geophysical study is resistivity measurements with a
Schlumberger dipole-dipole <configuration of electrodes.
This method has proved very useful in locating 1low
resistivity bodies, 1like hot reservoirs and permeable
zones, in the uppermost 1200-1400 m of the lithosphere.
The detection of geological structures such as faults and
other boundaries is another possible result., The
application of the method requires a skilled geophysicist,
a technician and a group of 3 to 4 assistants. It is time
consuming.

8.6 Geothermal gradient surveys

The regional geothermal gradient in Burundi is unknown, and
if geothermal research is to be continued in the country,
an attempt should be made to obtain it by measurements. The
first stage would be the measurement of downhole
temperatures in some of the already existing narrow
research boreholes which have been drilled in Burundi in
connection with mineral prospecting (L. Muhagaze,
personal communication). Thus the necessary information on
the background regional geothermal gradient would be
obtained. The drilling of slim 100 m deep drillholes would
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be necessary to establish the geothermal gradients in
selected geothermal areas of the rift valley.
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9 CONCLUSIONS

The geothermal manifestations in Burundi are found mainly
in two types of enviromment, i.e. Precambrian rock, mostly
outside the rift valley, and sediments inside the valley.
The o0ld age and low porosity of the Precambrian rock make
the existence of an exploitable geothermal system within it
highly unlikely. The higher porosity of the thick sediment
layers, and the recent volcanism in the rift valley
constitute conditions which could 1lead to exploitable
geothermal systems. There is considerable volcanism around
Lake Kivu - in whose vicinity geothermal heat has been
reported. The chemical composition of the lake water is
af fected by geothermal heat. The northwestern part of
Burundi is on the edge of the Tshibinde volcanic region of
Lake Kivu. Thus from a geological point of view this is the
most promising of the geothermal areas in Burundi which
were investigated during the present mission.

Six geothermal locations in the rift valley were visited,
four in the Rusizi valley, one on the east coast of Lake
Tanganyika (Kabezi), and one further south at some distance
from the lake (the Mugara springs). In the Rusizi valley
and at Kabezi the hot water rises from sediments, but at
Mugara from Precambrian rock. Thus the former sources are
likely to originate from larger and more open aquifers
than the latter.

Chemical geothermometers suggest highest source
temperatures in the rift valley and the three highest
temperatures were estimated at locations in the Rusizi
valley. All discharges rising from sediments were carbon
dioxide rich. This could indicate the ©presence of a
powerful heat source. The high carbon dioxide
concentrations 1lead to supersaturation with respect to
calcium carbonate in some cases, so that care would have to
be exercised in avoiding calcium carbonate deposition in
the event of exploitation.

In summa ry an exploitable geothermal source whose
temperature could be in the 100 - 160°C range, may exist
in the Rusizi valley and probably extend well into Zaire
and Rwanda. This source is thought to be connected to the
Tshibinde volcanic area south of Lake Kivu. Therefore an
anomalously high geothermal gradient may be expected in
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this region.

The base temperature in Burundi is unlikely to be high
enough for electricity production, but is suitable for many
industrial and domestic uses. Of the existing industries
in Burundi, the tea factories, the brewery and the textile
factory could benefit from such use, and any new industries
especially those in which heating and drying are involved
could use such an energy source.

The geothermal water in the Rusizi valley is carbon dioxide
rich, and a minor exploitation might involve its cooling
and bottling as mineral water. The most chloride rich
sources would, however, be unsuitable in this respect.

The water rising from Precambrian rock is unlikely to be
exploitable for other than direct uses, such as bathing.

It is recommended that further geological, geochemical and
geophysical studies be carried out in the whole of the
Tshibinde region, subject, of cource to an agreement
between the three governments involved.
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APPENDIX 1.

Request letters for development aid in the geothermal field
from the Government of Burundi, received by the Icelandic
Industry and Foreign Ministries.



REPUBLIQUE DU BURUNDI Bujumbura, le 18 Aot 1981

¢
Ministére 8 HJORLEIFUR CUTTORMOSSON

Minister of Energy and Industry

de PEnergie et des Mines

Cabinet du Ministre Armarhivoll . Reykjavik . ICELAND

740/ S1 b /CcAB/81

Your Excellency,

Let me tell you how happy I was to make your acquaintanance at the
Nairobi Conference on new and renewable sources of energy. I was very well impres-
sed by your warm understanding and goodwill towards me and my country, Burundi.

We agreed on your sending us a mission of specialists from Iceland to
assist us in the develcpment of geothermal energy.

The planning of the sites for different uses: energy, medical cures,
mineral water, thermal bathing for tourism might be additional interests to lock
into.

We are attaching a copy of a first glance report on 14 thermal sources.
Really meaningful further investigations of these sites might bring some good
results.

We are relying upon your Government's assistance to assess the possibi-

lities. Your interest in the development of Burundi is certainly greatly appreciate

Yours sincerely.

H.E. Isidore NY A




BB/PP

AMBASSADE DE LA
REPUBLIQUE DU BURUNDI

MErPREBSRENTATION PERMANENTER

Ausniks O LA COMMUNAUTE gkconOMIQUER
' ' BRUXELLES, ux

sURCPEkRNNR

N° 516.04/1181/A.E/81

-~

L'Ambassade de la République du Burundi & Bruxelles présent.
ses compliments 3 1'Ambassade d'Islande 3 Bruxelles et a
1'honneur de lui demander de bien vouloir transmettre au
lGouvernement d'Islande la requéte que le Gouvernement du
Burundi lui adresse et qui consiste en 1'envoi d'qﬂ_gﬁggzz“

en énergie géothermique pour une courte durée.

Cette mission aurait notamment pour but de

- vérifier et éventuellement compléter les données existantes
en ce qui concerne les eaux thermales;

- examiner, 3 la lumiére de la qualité physico-chimique de
1'eau, l'usage le plds judicieux pour chaque source;

- proposer un programme d'investigation future pour les études

de 1'énergie géothermique.

L'Ambassade de la République du Burundi 3 Bruxelles remercie
d'ores et déja 1'Ambassade d'lslande de sa diligence et saisit
la présente accasion pour lui renouveler les assurances de sa
haute considération.

Fait a Bxux?ITsi*\fe 26 octobre 198°
. )
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APPENDIX 2.

WATCH 3 computer programme printout

Results of chemical analysis of the water samples and
calculated activity coefficients, chemical components,
chemical geothermometers, oxidation potentials and
solubility products of minerals in deep water.



79 -

MRS A W R R SdddViava 000 00 CLi oF™ <4Ulicd

88866 V598~ L1102 80S°/  £IS'TT  JLINOLSYTION 666%66  GHE'GZ- JLINVATUN
802°¢-  BOE‘f- 114vn0 b66°66  bhLE91- 3LINAd 866°66  9L2°0TT-  3LIL0HYYAL
64566 TZ9*LE- ILINHIY 666%66  195°T2- 3LINOTISOH 666°66  BIL'Wy-  ‘HOWLNOW-UN

66666  CBE'TA-  *NOWINOW-OM 684766  EBL'FY-  CMONINOW-Y 68666  BYE'T&-  *YDHLNOW-¥D
666'66  01£°1E- JLT1INOVH 866'66  999°61-  INITIONIIH 686°66  T6L'8Z-  ILILNONMYT

686'66  BEV'S- 311HL309 148°71-  (BS°01- 3iniomd 66666  080°TB~  ILTVOTHI-ON
g0£*g-  B1O'E- ANDTIDWHI £09'8-  860'6- ILITWI [2355']) CRIFY {4 S LTNTAHNY
b46°46  128'L1- INIDTWNY 666°66  SIL'LT- MOT LI 66666  1£1'81- YINYINAY
‘WY r¥o3L TWI O tH0AL AW oAt 00*0 NOIL¥0d ONITI0E 0000°0 3
Y3LYM 4330 NI STWYININ 40 SLINION4 ALITIENTOS 907 00*0 (%) OZH 000040 g
0000°0 W
66846 =EHN HI  646'46 =TH HI  566°66 =bHD HI  4£66°64 =STH H3I ¢ (S170A) WIIN3LOJ NOILYAIXO 0043£85°0 wioL 02'6L2C  *5'SSIT
004320 0ZH 80'2 4
81 N 00430000 CHN 000 £HN 000 £HN 86'FET 1
6'8Y  ANDO3IDWWHD 004300010 N 000 N 000 N 90*1 ¥0s
88 pat. o] 0043000°0 vHd 00*0 ¥HD 0040 VHY 00,k M
0043060°¢ {0 00°0 Fidi] 60°0 20 BZ'E L]
¥8'C = NIAT3Y S3Y93T L1/0001 2 5334930 SYILINONHIHI0ID TWIIMIHI 004300010 ZH 00*0 H 00*0 oH &b 01 i1
00430000 SZH 00'0 SZH 00'0 S2H 98'8L6 N
6812 (X)  3ONII44IT 10-36v8°0 203 000 <03 00 vELT 207 89°1¢ <018
FEGAPTVO* 0(*DI*T0N)  SNOINY
BLE6VTVO0( DI TOH) SNOIIVD | 30NV WG JINOI 0SZh0°0 = H19N3YLS JINOI (*5EY S¥VE) SIUNSSIYY SV (Hdd) WV31S 4330 (Hdd) ¥3Lvm 4330
000'0  00°0 ---94W 0000 000 $2(H0Y34 ey~ 05°1 H¥D 8g*2- (%) 3ONJ31a
000'0  00°0 --64W 000'0  00'0 +H(HD)34 US'E- 01 o] STVLSTO'0(*BI I0W)  SHOINY
000°0  00°0 -bdW 0000  00'0 --b(H0)34 6BE°'T-  ¥E'BES N 9LELSTRO*0C DI T0H) SNOTIVD | 3DNMVWE JINDI ¥S2¥0'0 = HIONMLS JINOI
000°0  00*0 4w 000'0 000 -£(HDY 34 1Zh*T~-  TS'WEY -1
000'0 000 24w 000°0  00'C [AGUIEE] 294t~ 80'2 -4 00 0'0 00 STH
000°0  00'0 HAW 0000 00*0 $H034 vozZ 8-  00'0 3 0°0 00 00 202
0000 00'0 -2 (V08) Y 000'0  00'0 ++433 T66'%-  BS*0 ] 00 0°0 0*0 (Ndd) HOYN HLIN 3LVSNIANGD
000°0¢  ¢0'0 HOoSTY 0000 00%0 34 6G2'01- 000 ~b0SH 00 0'0 0*0
000°0  00'0 -b(HHY 0000 00*0 HHHN 0¥ 0Z- 00°0 v0SZH 00 00 00
0000 00'0 LCHO)W 000°0  00'0 HOVHN 00000 00°0 --§ (] 00 0'0
000°0  00'0 +Z(HYW &59-  10'0 +HOOH 000°0  00*0 -SH 0*0 0*0 00 N
0000  00°0 HHOW £h0'8- 00°0 +HOWD 000°0  00°0 STH 0*0 0'0 00 S2H
000°0  00'0 HiW 98- 2R +E00HIM 06p g~  £*41 --£02 00 0'0 0*0 20
0000 00'0 +40834 605°v- £I'% +20IHYD Ty'l- 98 TIET -£00H 00 0'0 00 2°930/Hd 00000 EHN
000°0 000 #0834 KLY 88007 £0004 296°'C-  (9'(9 £02H 0°0 00 0'0 (Hdd) JLYSNIINOD 00000 34
0000 000 -¥1234 1744 S 1 A £02¥2 0000 000 ~£04ZH ' 0000°0 |
000'0  00'0 £7034 289'9-  £0°0 Y0SOH 000°0  00°0 £04EH {SY313W) Hld3a S4313H/0 S334930 00000 W
0000 00*0 +27034 ¥oL - 0040 [{0:1A] 0'S-  90°71 YOISEHUN MOTANI QINT  *dW3L FIOHNMOT J3MNSYIM 3°930/31YSNIUNOD 02*6£2C  SAIT0S'SSIL
000°0  00°0 +71034 9L~ 00%0 ~40SY WeL-  00°0 --¥DISCH 9% ¥3d4 Sv9 S¥IL 80*2 ]
0000 00'0 [AREE] o809 L0%0 ~YOSYN £45'%- 50 -bOISEH 00°SE1 0
0000 00°0 1934 988~ 00°0 ol [0 S 744 ] YOISYH 0°0 #0000  J'930/0M ‘dW3L/H3 000 32H
000°0  00'0 -b(HD)34 £88'y-  LL'0 TN 14748 S 411} -HO 0'61/1¢ J'030/WWHD  *dW3L/ALIALLSISY 90T v0s
000°0  00*0 £(H0)34 ges'e- [1°g 0% 8L~ 00°0 (*12V) 44 0+8f 3 SIIIC YNIVYIMNAL QIUNSYIM N 00*¥ELT 203
(3704 907 ONY Hdd) ¥3IYA J330 NI SININOJHOD TWIIMIHI ¥ 0Ly I
80 MRELTLD | JOYYHISIT 20 82't L4]
45140 ---94W £08*0 -¥1034 T6L0 +HN 0Z8*¢ ~vOSYN N/IN0CN AJTWHINI J94WHISIA oH &0t N
[2A0} --54W 9180 +271334 8280 +HO9M 18k 0 --¥08 'SEV S¥Vd JNNSSIU ONITAWYS SZH 98'6g4 UN
At} -viW 050 +#7034 ¥28'0 HHOYD 218'0 ~¥0SH 203 89* 18 £0Is
0z8*0 124w 9180 +/0834 £08'0 +200HON 0sv'e -5 (218) 0%0 J 5334930 *dW3L IONIYIIY (%°700) S¥8  0°L2/06°L 3'930/Hd
560 HIW 0z8*0 -¥(H0)34 vZ8'o 1£00HYD £08°0 -5H
2180 -Z(v0S)W 028'0 +2(H0)34 005°0 +494 (2 5001 --£02 J14HYS WY3LS (Hdd) T14NYS 3L
t18'0 0S¥ 050 +4H034 8960 HY £08°0 ~£03H
At ~P(HOYW 05¢*0  --b(HD)34 85L°0 + 26L'0 -£06ZH *THILYM WYNI04d
0z8°0 MW 918°0 -£(H0)34 £08°0 9N I5%°0 --bDISZH
50 HHOW 91840 +H034 86240 -1 £08'0 -y0ISEH TORNYNG 1738 100ZTEBO2BO0L00Y66566
920 W 9220 +4434 £0890 -3 £08*0 -HD
1080 +1334 80 +34 078'0 -v0SN eo tH SEEEIARITRRSEREIiSEIsic: s e
Y3LYM 4330 NI SINIIIT44300 ALIAILIY W 91-Z1-2841
841 IaNnund QHE  NOINJOLSNNNO

NNNJOLSNIIYO EH_ NANJOLSNANYO E



666'66  622'8YI-  3ILISVIYW £66%46  STG'9Y- 3100143

66666  SLT'LE- 3118102 v69'S  £90°ZT  JLINOLSVTION 66666  106°SZ- ALINVYION
0Lb g~ GlyE- Z149ng 66666 ¥IT'HL1- 3LT¥Ad 66666  4LL*LTT- 3LIIOHYNAd
66666  GBL'BE- JLINH3Nd beb'hs  1EL'EC- ALIN0ISIH 666%66  bWT Ly~ HOWLNOW-UN

666'66  LOT*L4-  'HONLNOW-OW 666°66  TIE*Lhk-  *NOMINON-Y 666°66  091'96-  "HOMLINOH-YI
6b6°86 9LV CE- 3LTL3NOWH 866°66  TIS'0T-  3NITDOMIIW 666'66  L0T°6Z-  ILILINONAYT

Sh6'66  Lvb'S- 3UIHI308  G90°ST- 069°'01- ILINONY 666*66  588°18-  3ILTHOTHI-ON
O0Lp'E-  VST'E-  ANOUIOWWHD  6VG'ZI- £68'8- LW 820'6- EET'S- JLIHTAHNY
s66'66  B2EHT- MWW 666°66 9861~ BOT ALIEW b4'66  998°81- yIavIngy
aW N0EL JWl C¥OaL W Wl ‘
YALYM 4330 NI STWYININ 40 SLONGOY¥d ALITIENTOS 907 : 00°0 NOILHO4 ONITIOf 0000°0 EE|
00%0 (%) OZH 0000°0 i
66666 <CHN M1 466'66 <TH W3 466°66 =VHD HI  664°86 =STH HI 1 (SL700) TWILN3L04 NOILVOIXO 0000°0 W
0043942°0  WIOL 00ty *5°5810
ge6ls YN 00431620 0zH 80°0 4
VYL ANDIIYIVHY 004300040 £HN 0040 EHN 00'0 £HN 89'0 T
(A4 21yvno 00+3000°0 b4 00°0 ] 00°0 N sz ¥0§
94'7 = NINT3Y $334930 1/0001 7 SIT0IN SYILINONNIHI0ID WIINIHD %m”%w ﬁw ww% «.% %W z% mmmﬁ ww_
0043000°0 ™ 00°0 H 00°0 H 101 N
10y (X)) 3N 0043000°0 STH 00°0 STH 00°0 SZH £9°1 N
S8912000°0(*03*70K)  SHOINY 10-356E40 200 0040 203 01'IE tAiA] 8g0z W18
£9GE£000°0(*D3*T0N) SNOILYD ¢ JONVIVE JINOI Z6000°0 = HIONBYLS JINOI
(*S8Y SYVH) SIUNSSIU4 SO (Wdd) W¥3L5 433 (W4d) ¥3LYM 4330
000°0  00°0 -—-94W 000'0  00°0 12(HDY34 T~ UL Y2
00000 00'0 -G 000°0  00'0 ++(HO)34 888'y-  TO0°T L] £8°TY ) 3NN
000°0  00%0 -piW 000°0  00°0  --b(HOI34 i- £91 9N p6LIZ000°0(*D3*10K)  SHDINY
0000 00'0 £4W 000°0  00°0 -£(H0)34 (0 89%0 -1 £/99£000*0¢ B3 T0N) SNOILYD ¢ JINVWE JINDI Z9000°0 = HIONIYLS JINOI
000'0 000 124 000°0  00°0 THD3 98's-  80°0 -4
000°0  00°0 HiW 000'0  00°0 #4034 209°¢- 00°0 i 00 00 00 o2H
000'0  00°0  -Z(VDS)W 000°0  00%0 433 NMM %w L% 00 00 00 203
000°0  00°0 HOSW 0000 000 +414 ‘- 00t - . . .
! 0000 00°0 -4 (HD) W 0000 00°0 +0HN 190°91-  00°0 YOSZH W“ ww “w (Had) KON HLIN 3LVSAAINOD
S 000°0  00°0 £(HOYW 000'0  00°0 HOPHN 0000 00°0 -: 00 00 00
0000 00°0 RHNW 86'8-  00°0 HHOM 0000 00°0 -SH 0'0 0% 0%
! 000'0  00°0 HHOW 840°07- 00°0 HOY2 0000 00°0 STH 0 0% 0% o
000°0  00%0 HIW (489 10°0 $E0IHON (818 00°0 --£02 00 00 00 SZH
000°0  00°0 90534 1£9°9- 200 £0HYD wee- 0% ~E0H 00 0°0 00 207
000'0 000 ¥0834 GH2'6-  00%0 £039M 862'E-  ShE £09ZH 00 0*0 0*0 3930/Hd 0000°0 CHN
0000 000 -y134 T66'8-  00°0 £02v2 0000  00°0 -092H 0% 0°0 0°0 (Hdd) ILUSHITNOD 0000'0 4
0000 00°0 £1334 612'9-  L0°0 YOSOH 000'0 000 - EOHEH 0000°0 a
000'0  00'0 127034 9LL09-  20'0 ¥Osvd c80*01- 00°0 YOISEHYN (SY3LIM) Hid3d SYILIH/D 533030 0000*0 A}
0000 000 12 CTTe- 00°0 -40SY [9%*T1- 00°0 -~90ISZH ADTNI QIS *4N3L TT0HNMOT (3UNSVIN 2°930/31YSNIINOD 00°TH SAI108°8514
000°0  00°0 7134 ('8~ 00'0 -yOSWN 120°-  10%0 -v0ISEH 9y 434 S¥9 SYALI 80°0 4
0000 00°0 1034 (5901~ 00°0 Ty oLv'g-  88°ZE YOISVH 9°0 -
000'0  00°0 -¥(H0)33 5066~ 00'0 To¥N LT~ 00%0 -H0 0'0 /000°0  3GI/M LM 60°0 Sz
000°0  00%0 £(HD)34 801 19'1 HM WS- 0000 (LW M 0'61/L°S8.  1'OI/MMD  dW3L/ALIATISISHY a1z Vs
(T10K 90T ONY Hdd) ¥3LVM 4330 NI SININOKOT WILHIHD 0°(f O STMOI0 UNLVHIMNIL TUNSYI o o1 w0
v 0891 M
008°0 ---94W SL4'0 41034 SL6%0 1HH 926°0 . . .
506°0 —CiW 546'0 121034 946%0 HOOH £04°0 st @wm_\.m_w_: AdWHLNG wwuwnwmmm Mn wm «w.
S26%0 bW 9206'0 +H13 9L6°0 HOYD SL6°0 'ogy SWE  FANSSIWA ONTIHNYS -y oy o
946*0 124w w.mm.e 190534 546°0 zﬁww 906*0 0 S£0r 2018
906°0 HAW 6% -¥(HD)33 926°0 18 5L6°0 . . . . .
e -z s ot A o (s 0'0 RORCEEGE dH3L ION3NIIRY (2700 S¥9  0°92/18'S '930/Hd
8260 HOSW 904'0 41034 906'0 +¥2 8460 -£00H A TIHYS WALS (Hdd) T1HYS N3L5M
SL6'0  -VIHDYW 9060 —-(HD)34 260 o 546*0 -£082H
980 HZIRDIW S60  -E(HDY34 5£6°0 N 906'0  --bOISTH .
906°0 HHOW 56'0 #4034 SL6*0 -1 5L6*0 ~40ISEH CHIL RAUS0S
508'0 W 508'0 +4434 816*0 -4 560 -H0
SL6°0 +1034 906°0 Hi4 916*0 -8y 960 H Tonmane TWSIM  Z00210602800L000e466
ALY 4330 N1 SINIIDI44300 ALIALLOV emeememein
. i imnm s smass W 91-21-2861
2961 TaNNNG QHE NONJDLSNNHD




~
[«

66666
Sef°E-
666'46
666°66
666°66
666°66
C4ge-
666°66
‘W

666°66 =EHN H3 646

0000
000°0
0000
000°0
0000
000°0
0000
0000
0000
000'0
000°0
000'0

0000
000°0
0000

000°0
000°0
0000
0000

000°0

108°0
9060
9260
9460
9060
9460
9460
9260
9460
906'0
9080
SL6°0

698'9¢- 11810z
SeL°g- 714vnp
L1088~ JLINHTY
698°b6-  *HOMLNOW-OH
816 18- J1TLINGY
S1L'6- 311K1309
060°€- ANOOIDWWHD
880°v1- WITWNY
‘4031
‘66 <ZH H3
16°C = NIA
c4'8
¢6082000°
92L0£000°
000 -—-94W
000 --CiW
000 -
000 £4W
000 AW
00°0 HIW
00'0 AN
00'0 HoswW
000 -HHOW
000 £(HOYW
000 HOW
000 HHOW
00'0 HW
900 +¥0534
00°0 #0534
000 -v1034
000 £7034
00°0 +21334
00°0 41034
000 2134
000 +1034
000 -¥(H0)3d
00°0 £(H0)34
--=94W GL6'0
--6dW 9L60
RZL 906°0
W 946°0
HW 9460
EAC 9460
1#0SW 9060
-v(HO) Y 906°0
HHDOW 9L6%0
HHOW 9460
HW 9080
+1034 £06°0

GR0 Q0 77V LVT JLAIVJAVR 000 00 LLO a¥™ <4viiaa
SLZ'%  S6L'TY 3LINOLSYTION 666%66  BE9'SZ- JLINVYIVN
666°66  098°891- ILINA 666'66  0BL'¥IT-  JLILOH¥YAd
66666 9L1°%2- JLINOJSIM 56466  050'9h-  *HOMINOM-UN
666°66  FRT°9%-  NOMINOW-X 66666  6L8°E6-  *NOMLINOW-¥D
864°66  BIT*0Z-  INITIONIIM 66666  ££0'82-  ILLINGHOY
oh8vI- 819°01- EISS IR 866°66  BBY*18-  ILTYOWHI-OM
202°T1- ¥B6°8- LMW £20'6-  912'S- JLINGAHNY
b66'66  B99°L1-  MOT 3LIEW 666'66  B15°81- vIdvInay
W3 oAl WY CH0AL

431¥M 4330 NI STVHINIM 40 SL0NQD¥d ALITIENT0S 901

66666 =¥HD HI  666'66 =STH H3 4 (51700) WIINILO4 NOILYEIXO

G'eeL AN
0'T¢  ANOGIDWHD
&0, AL 1]

3% S33¥030 1/0001 J 5334930 SYILINONYHI0I TWIIN3HD
(%) N3N0
0(°B3°10H)  SNOIWY
0(*03°70W) SNOILYD

¢ JINVTIVE JINOT 070000 = HLONJWLS JINOI

000°0 000 +2(HD)Y3d 1889~ £8°T HY)
00000  00°0 +H(H0)34 LWLy SL0 ™
000°0  00'0 --¢(H0)34 0688~  946°C N
0000 00°0 ~£(H0) 34 805'y-  01°7 -1
0000 00°C (D)3 geie- 110 -3
0000 00°0 +H034 889:¢L- 000 M
0000 00°0 +434 909°v- 8L --¥0S
0000 00°0 H3d ££0'8-  00'0 -v0SH
0000 000 HrHN 18£°91- 00°0 ¥05ZH
000°0  00°0 HOVHN 000°0  00'0 -~
££8'8- 000 +HOOH 000°0  00*0 -SH
969°6~  00°0 +HOWD 0000 00°0 SZH
020L- 100 +E00HON S8Lt L~ 00%0 --£00
s6b'9-  £0°0 1£00HYD [AVAS S 1 1 4 -20JH
£016-  00'0 £029% 0Tv'e-  19'€2 £002H
9958~ 00°0 £02¥0 0000 00°0 -£04ZH
béL9-  50°0 POSOM 000*0  00*0 £08EH
eL9-  £000 #0SY0 9686 00'0 VOISEHYN
ovzee-  00'0 -p08S) L69°11- 000 -¥OISZH
290°8- 000 -bOSYN 8859~ 200 -Y0ISEH
S6F*01- 00°0 TN Ség'E-  SLBE VOISHH
00v‘6-  00°0 TV £8L°9-  00°0 -Ho
¥8b'y-  0B'0 HON 120°9- 000 (*L0¥) #H
(308 907 ONY Wdd) ¥3LVM d330 NI SININOAWOD WIINIHD

-9134 SL6%0 HrHN 9L6°0 -VOSYN
271034 9460 HHOOH 9060 -=¥0S
1334 9L6'0 HHOVD 9L6°0 -¥OSH
+90834 SL6%0 +200HOM 9060 -8
-#(H0)34 9440 $E00HVD SL6'0 -SH
+C(HOY3d 8046°0 HM 2060 --£00
+H034 £06°0 HYI GL6'0 ~£00H
--¥(H0)34 SL6°0 2] SL60 -£08ZH
-£(HD 34 G460 YN 9060 ==$DISZH
+H034 SL6%0 -1 SL6°0 -$0ISEH
34 £L6°0 -3 SL6%0 ~HO
+H33 9460 ~b0SH 9460 H

Y3LYM 4330 NI SIN3II34300 ALIALLOY

NANZOLSNANYO mu

00+305£°0
00+3v2£°0
00+3000°0
00430000
00$3000°0
00430000
00+3000°0
00430000
10-3¥92°0

('S4y Suvd) S3UNSS3ud SVO

(S¥313H) HLd3

000 NOILNOd 9NITIOE
000 (%) OZH
wioL
0ZH
£HN 00°0 THN
N 00°0 N
PHY 00°0 ¥HD
20 000 20
H 000 CH
SCH 000 StH
20d 00°0 20

16'8 [¢3]

26182000°0(*03*T0R)
TZ80£000°0(*83°10H) SNOILYD

-

-

cCceoReeceee
OO OO OO

-

-

ccogocoeeoS
OO OO OO OO

-
>

SY3L3N/D S33W930

MOIND QINT4  *dd3L JT0OHNMOT T3NSV
0°0 /000°0  J°930/0M *dW3L/H3
0'61/1°062  J'930/WNHD  *dN3IL/ALINILSISIY

[AY33 0 53N LYY CINSYIN

001 *235/9) J94VHISIC

I/NOPH AdTVHING J9¥VHISID

*SEY S¥VE  JWNSSIUd ONIAWYS

(1) 00 JOREERGE 1 ‘dW3L FONMISY
TaNNYng

(Ndd) Y318 4330

ERLELEERIUS
SNOINY

00000 34
00000 1
00000 W
0Ltk ‘8'SsIU
110 El
000 £HN 0T n
00'0 N we ¥0S
00'0 (] 0180 M
000 o0 &8'1 vl
00°0 4] SL'0 bl
00'0 S2H 967 W
0£'S2 20 (ZAN 74 20IS

(Wdd) Y¥3L¥M 4330

0¥000'0 = HLONFYLS JINOI

+ JINVTVE JINOI

SCH
A}

(Wdd) HOWN HLIM 31VSNIGNOD

N
SCH
20
2'930/Hd 00000 £HN
(Hdd) 3LYSNIONOD 00000 3
00000 q
00000 w
3°930/31VSN3INDD 74814 SqI708°SSIM
9% ¥3d S¥9 S¥ILI 1o 4
011 1
000 SCH
[4a84 v0sS
N 0£°SZ 200
¥ 0180 M
14} 881 ¥
e S0 A
SeH 96'C N
0 [[A8 14 oIS
(Z°7700) S¥9 0°42/80°9 2'930/Hd
JTdHYS WY3LS (Hd4) TTdNYS ¥3Lvm

‘THILYN WONO0Nd

YHNHSYN  £00ZE060TBO0L00VS666

Y 91-21-2841
86T IUNMANG JHC NNNAOLSMNYO

NNAN4OLSARAO E



866°66
9e1e-
866°66
665" 66
665° 65
b66°66
9ir'E-
666° 66
W

666'66 =CHN H3

000'0
0000
0000
000°0
000°0
000°0
0000
0000
0000
0000
000°0
000°0
0000
0000
000°0
0000
000*0
000°0
000°0
0000
0000
000*0
0000

82

Bvh*0
0040
v16t0
916°0
5040
Y160
¥16°0
vis'o
9160
S0L'0
4
£16°0

996'5%- ALISI0Z
9z1E- 214vny
8£8'9¢- JLINHIN
T1p' (8- NOWLNDH-ON
GT6 6~ JLILINOYN
o8l 31IHL309
v98°C- ANDOIIWHD
Lel- IWIITUNY
‘4038

66666 =IH H3

b66°66  925'ST1-
1e'e w1801

b66%66  SVI'6KI-
66666  9TE'YE-
56466  BEO'Lb-
bbb'66  SEL'BI-
L6£°T1- TVE'O1-
fLv'e-  48E'6-

86666  065'91-
‘W3 tN03L

66566 =bHD HI

0/°T = NIAT3X S33¥030 1/0001

‘ILISYIUWH
ILINOLSYTION
3LI¥Ad
3LINGJSNH

* YOWLNOW-Y
INITI0HIIN
31140074
3LW

K01 3LI14W

86466  BEB'EY-
68666  LBL'YI-
66666  19C°101-
666°66  THOTh-
66666  LLL'98-
bbb T2E'LL-
466°66  ¥BL°08-
L2l 998'5-
b6b*66 BLE'L1-
W3 ¥03L

3100143
JLINVNIVA
ILI10HYYAd

*YOHINOH-VN
* YOWINOR-¥D

JLTINONAYT

JLIY0THI-ON

JLTHUAHNY
yI3vngy

YILYM 4330 NI STVHININ 40 SLINAO¥d ALITIENTO0S 907

666°66 =STH H3

4 (81704) WIIN3104 NOILYEIXO

9 UL
e
106

N
ANDO3DWHD
719¥n0

J 534930 SYILIMONY3HI0IN WIIKIHD

£0'v- () 3NEM

LbLF6E00°0( 030K  SNOIRWY
0028££00°0(*33*10N) SNOILYD ¢ JONVWE JINOI ¥2500'0 = HISNYLS JINOI
00°0 ---%3W 0000 00°0 12034 8Za'T-  vE'LY H¥)
00°0 S4W 0000 00°0 HH0) 34 YA SEER TAL i
00°0 -vdw 0000 00°0 --¥(H0)34 980'¢-  88'8I HWN
00*0 £IW 000°0 000 -£(H0) 34 sg6°g-  80'¥ -1
00°0 24w 000°0  00'0 (HOY3 029'%-  9*0 -3
000 H4W 0000 00°0 Ho34 £01'8-  00°0 H
00'0 AL A 0000 00°0 4434 9£0°y- 58'8 --¥0S
00°0 HOSW 00000 000 +H3d vr8-  00'0 ~¥0SH
00°0 -V(HOW 000°0  00'0 HrHH STLL1- 00°0 ¥0SZH
00*0 LHOW 000'¢  00°0 HOVHN 000°0  00'0 --§
00°0 12(HO W 995'9-  10°0 +HOON 000°0  00'0 ~SH
000 HHOW $25'9-  20°0 HHOWD 000°0  00°0 STH
00°0 HW [ATASNA B +E00HON 002'S-  BE°0 --£00
000 +40534 Syy'e-  88'ez +200HYD wz-  Wsie ~£00H
00°0 ¥0534 SkO'9-  80°0 £020H 15e°e- 99K £002H
000 -¢1334 08y'y- IE°'f £02¥2 0000 00°0 ~£04CH
00°0 £1034 L80'5- 190 FOSON 0000 00'0 £04LH
00°0 27034 [:1:TAY S tAYA ¥0SY¥ 788'9-  20°0 VOISEHVN
00'0 +H1034 S0L09-  £0°0 -b0Sy 1548~ 00°0 --¥0ISZH
000 [ANEE] 099°9-  £0°0 ~bOSYN 818~ Gv'T -POISEH
00*0 7034 968°8- 000 TN 9e1'e- 66U YOISVH
00°0 ~v(HD)34 06L'L-  00°0 TOUN 800°'S-  LI'0 -H0
00°0 £(H0)34 {86'g-  05°C HON 852'¢-  00'0 (LW
(3708 907 ONY Hdd) Y3IYN 4330 NI SININOJHOD WIIN3HD
---94W £16°0 -y1034 116°0 HHN 916°0 -bOSYN
0w S16'0 27034 816'0 +HOOH £69°0 --v0s
-vdW £0L°0 7033 {16°0 HHOVI ¥16'0 ~vOSH
124w CT8'0 +90534 £16'0 +E0JHON £0L°0 --5
HAW 9160 AL DEE L16%0 +£00HYD [ACNY -SH
-2(y0S)W 9140 +2(H0Y34 810 HM 00£°0 --£02
HOSW £04°0 HH034 80L°0 +HY £16°0 -E00H
~b(HDYW £0L'0  --¥(HO)34 2160 o] 116'0 -£04CH
1ZHMW S16'0 -E(H0Y3S £16°0 YN S04*0 --¥0ISZH
HHOW S16'0 +H034 218%0 -1 £16°0 ~YOISEH
HW 4.1} Hi3d t16'0 -3 z16°0 -HO
+1034 8040 +Hd 9160 -b0SH 1260 H

¥31YM 4330 RI SIN3IL300 ALTALLY

00°0 NOILY¥0d ONITI08
000 (%) OZH
00436560 wioL
00432160 0ZH
0043000*0 £HN 000 £HN
00+3000°0 N 000 N
00430000 VH2 000 YH)
00430000 41} 600 a1}
0043000°0 iH 000 ZH
00430000 S2H 000 SCH
10-3280°0 A 000 Aid]

(*5¥ S¥YE) SWNSSIYd S¥9 (Ndd) WY31S 433

98- X

NI
95¥0Z600*0(*03°10N)  SHOINY

00000 EE]
00000 d
00000 W
08'0vZ ‘§'88Iq
%0 4
000 £HN 80'¥ R4
00°0 4} 5601 vos
00°0 VH 0642 M
00'0 0 0%°8S (2]
000 H a9 b ]
000 S2H 68°81 N
00°481 [Ale] T6'S 2018

(Hdd) ¥319m 4330

To8b0¥000(* 03 T0H) SNOTLYD ! 3ONVTWE JINOI G/800'0 = HIONJYLS JINOI
00 00 00 STH
0*0 0'0 00 202
0'0 00 00 (Wdd) HOYN HLIM 3LVSN3UNOD
00 00 00
0'0 0'0 00
0'0 0'¢ 0'0
00 0'0 00 L.
0'0 0'0 0'0 SZH
0'0 0'0 90 202
0'0 0°0 0'0 3'930/Md 0000°0 THN
00 00 0'0 (Hdd) 3LVYSNIANGD 0000°0 i
00000 1
(S¥3131) Hid3Q S¥313W/0 S330 00000 W
MOTANI GINTd  *d¥3l JT0HNAOD Q3NSYIN 3°9307/31¥SN3INOD 08*0vZ SQI708*SSIM
9% ¥3d 5¥9 s¥Itn %0 4
80°'% 0
0°0 /0000  3°930/fN *dNIL/HI 000 SZH
0'61/8'L2 J*030/WNHD  dW3L/ALINILSTSIY S6°01 ¥as
114 3 SIOIT JNLVYIMNGL JIUNSVIR N 00687 202
Hl 06T M
0's *238/9) JOUYHISIT 0 0v*8s LA]
N/ MOM AJTVHLNI 3D¥VHISIM H @39 A
'S4V S¥VE  UNSSIUA ONITAWYS STH 48°81 YN
m th°Sk 20Is
(Z18) 0*0 3 5334930 *dH3L ONIYIANY (%°701) S¥9  0'9z/bE°L 3'930/Hd
J4HYS WYALS (Hdd) T1dHYS ¥3Lvh
‘ZHILYN WYHaodd
JULHE NARNAK  ¥00ZF060ZB00L00v6666

YN 91-21-2861

2861 IINMNNG HT  NANJOLSNNNO



84666  BLE'VE1-  JLISYIUUN 666%66  T06'Wb- 3100143

666°66  09E°9E- 3118102 089'S  ZEE'TT  3LINOLSYTION 666°86  TL1'ST- ALDIvEIVA
[SHAS SO S A 130 86446  S¥B'8SI- 31INAd 666°66  TOL'L0T-  3LLLOHWNAL
566°66  04E'LE- JLINH3Y 666'66  881'ZL- JLINOJSNH 666°66  OT6°Th-  *NOWLNOW-UN

646°66  188'04-  ‘HONLNON-OR 666066  £56°Th-  CUONINOW-Y 666°66  118°48-  'NOWLNOW-YD
66666 L16'0F- JLTLINGVN 666°66  88E'61-  INITOOWIIW 646°66  000°82-  3LIINOWNYT

666'66  SGI'G- 31IHL309 12eT- 145401- LT¥0A 4 666'66  0SB'08-  ILTHOHI-OW
SGZ'E-  TLL'T-  ANDOIWHD 565°0T- 8L1%6- I3 el 8E'S- ILTHIAHNY
666%64  BLI'LI- INTITHY 566°66  860‘L1- MO ILIEW 666°66 V6B LI- YI¥YINgY
W tu0aL WD u0aL Wl u0AL
Y3LYA d330 NI STWYIHIN 0 5LI0Q0¥d ALITIENT0S 907 00°0 NOLLYOd ONITIOE 00000 kL
. 00*0 (1) O2H 00000 ]
64666 <EHN HI  666%66 =TH HI  666°66 =vHD H3  666°66 =SZH H3 t (81700 WILNILOd NOILWOIXD 0000°0 W
0043149%0  TWiO0L 0b*08 *5*8510
Lot N 00439550 0zH o0 4
105 ANDO3OWHD 0043000°0 £H 000 £HN 00°0 £HN £8'1 n
0'¥8 Z149n0 0043000°0 o 00%0 4] 00°0 b4 921 ¥05
00430000 ¥H2 00*0 ) 00'0 ¥HI 0£0'€ oM
087 = NIAT3Y S3W3C 170001 7 SI30I0 SYILIMONYIHLO39 WIIHIH) 0043000°0 20 00°0 20 00°0 b 11'8 ¥
00+3000*0 ™ 000 ™ 00%0 H we b
v (D) N3N 00430000 STH 000 SZH 00°0 52H 1951 N
0660¥700°0(*D3* 10N} SNOINY 10-38480 zZ0) 000 202 0v'gs 202 b s 2015
£6¥9E100°0(°D3°10H) SNOLLYD  : 30NYIvE DINOI 18100°0 = HISN3WLS JINOI
(*S4Y S¥¥E) SIUNSSIUd Sv9 (Hdd) W3LS 4330 (Ndd) ¥3Lun 433¢
000°0  00°0 -—94W 0000 00°0 12(H0)34 f2008- 48 Y2
000°0  00°0 -S4V 0000 00'0 H(H0)3d4 00z'y- v'T 1] 028~ 2y  3ON3y3ddMC
000°0  00°0 -ydiW 000°0  00°0 --¥(HD)34 891'e-  09°S1 0 BOLEPTO0*0( D3*10M) SHOINY
000'0  00*0 £4W 0000 00%0 -£(H0) 34 087y £8'1 -1 04BET00°0C*D3*T0M) SNOLLYD & 3INWWE JINOI 98100°0 = H1ONILS JINOI
0000 00°0 124w 0000 00'0 TUHD3A 1899 0v*0 -3
0000 00°0 HIW 0000 00%0 O34 e L~ 00°0 4 0°0 00 00 Sz
0000 00°0  -Z(WOSIW 0000 00°0 34 0e'e- ¥9'11 ] 00 00 00 o
. 000°0  00°0 +0SW 000'0  00°0 +3d 08cL- 000 -yOSH 0%0 040 040 (Wdd) HOYN HLIM ILYSNIONOD
000°0  00°0 -b(HDYW 0000 00°0 HPHN 0£0*9T- 00°0 ¥0SZH 00 0'0 0'0
Pt 000°0  00°0 £(HO) W 0000 00'0 HOVHN 000°0 000 -5 0'0 0%0 0°0
| 0000 00*0 1ZHOW 869°- 00'0 +HOOH 000'0  00°0 -GH 0°0 0'0 0'0
0000 00%0 HHOTY S9v'8-  00°0 HOY2 000°0  00°0 SeH 0'0 0'0 0*0 N
0000 00°0 HW 9TL's- 910 E00HON 169'9~  10°0 --£02 0'0 0'0 0*0 52H
000°0  00°0 #0534 8E0°-  £6°0 +E02HYD 1960 69'90 -£00H 0'0 0*0 0'0 700
0000 00°0 ¥0534 0zv'L- 00%0 £020H 86°2-  bi'EY £09ZH 0'0 0'0 0'0 2*930/Hd 0000*0 £HN
000°0  00°0 -1034 ¥9L0'9- 20°0 £00%0 000'0  00°0 -£08ZH 0°0 0'0 0'0 (Hdd) 3LVSNIENDD 0000°0 34
000°0  00°0 £1034 8TI's- 260 vOSOH 0000 00°0 £08EH 0000*0 4
000'0  00°0 2034 SfvS-  05'0 ¥05Y2 280'8-  00°0 YOISEHYN (SYILIN) HLd3Q SYILIN/D ST 00000 w
000°0  00'0 #1034 ¥00'L-  10°0 -405% 21901~ 00°0 --b0ISZH MONE QINTd  *dW3L 3T0HNMOO (3MNSYIM 3'930/31¥SNIANCD 0v*08 8417055814
000°0  00'0 77034 8299~ £0°0 ~YOSYN 896°C~  01°0 ~$0ISEH 9y 434 SY9 SYILIT 0v*0 4
000'0  00°0 +1034 669*6- 000 g o62'f-  SheS YOISHH 81 1
000°0 000 ~p(HDY34 ¥ZE's-  00%0 TovM 0419~ 10°0 -HO 0°0 /000°0  2*930/0M *dH3L/Hg 00°0 SZH
0000 00°0 £(H0Y3A £86'8-  ¥8'C HON SGE'9-  00°0 (10 HH 0LV T TPOI/MMHD  dNIL/ALIATISISI o'zl +08
(370N 907 ONY Wdd) ¥31vA d330 NI SININO4WOD TWIINIHI 0'Sh 9 §334930 JUNLYYIJNIL TRINSYIH N 0p*gs 200
¥H) 040t N
290 -—-94W 860 - 1034 1960 HhHM 6460 -$OSWN 00T *336/9% JOUVHISIT 20 s ¥3
018'0 —S4W 46°0 211 0860 $HOON 608°0 ] OY/MOCH  AJWVHING 30UVHOSTE b4l L'z b
Br6*0 b4 118°0 +1034 6960 +HOV) “8Y6%0 -¥0SH *S9Y SWvE  SUNSSTUd ONITWYS SCH 1961 ]
08'0 14w 6060 +£0534 8v4'0 +E0JHON 1180 -5 209 ab'ee 2018
2180 HIW 6v6'0  -¥(HDIJ 6v6°0 +£00HVD 8v6*0 -SH () 0'e J 5334930 *dN3L IONTHIS (2100) ¥ 0°9Z/00°9 2°930/Hd
8v6'0  -T(VOS)W &¥6'0  HZ(HOYIS £18'0 HoK 018*0 -—£00
8¥6°0 905 W 118°0 +4H034 £1840 0 BY6'0 -£03H TINYS WYILS (Hdd) TIdHYS H3L0M
8v6'0  -F(HOYW 180 ~-#(HO)34 X 3 198*0 -£082H
60 TN 69600 -E(HDIIS 8760 ] 718'0  --WDISTH *THILYN WyH904d
218°0 HHOW 460 034 L¥6*0 -1 8v6°0 ~yOISEH
4£9°0 HAW 6890 3 8v6*0 -3 By6'0 -0 10NN OUOHWM S00Z90402800£0006666
8v6'0 +193 £18°0 +Hd 6v6°0 -y08y 1560 H
¥3L¥M 4330 NI SINIIDI44300 ALIATLOY S
Y 91-21-7861
JRR— 2967 TMMMNS QHE  NONADLSAYNO

NANJOLSANY¥O E NNANdOLSNANYO mm_



666%66  696'BET-  ILISYOUWN 666°66  SW'SH- 3100143
666'46  SO9*9E- 3118102 196'%  998'TT  ILINOLSYTION 666°66 BAE'GZ-  ILINVHIUM
ge'E-  GIE'e- 214D 664'66  104°£91- JLINA 66666  SET'TTI-  ILLIOH¥MAd
666°66  b69*LE- JLINHINd 566°66  S(9°ZTT-  ILINCISMH 666'66  G96°¥h-  *NONINOH-YN
466°66  BYB'Z4-  *MDMLNOM-OM 666'66 SEO'SE-  *NOMLNOW-Y 466%66  BIB*T6~  *NOMLNOH-YD
666'66 STW'TE-  JLILINOWN 666%46  0SC°6T-  INITIOMIIN 666°66 18£°82-  LLINONMY]
56646 ToVG- 31IHL309 00£'¥T- £65°01- T8N 66446 TS1'18-  ILTHOWIO-OH
GZE'E-  TE0°E-  ANOTIOWHD 0GZ°TI- LL0°6- UITW 108°L- 6825~ ILTHAMNY
5b6°66  OLB*ST- INTIWNY 666%66 0BE'Z1- MO ILIEW 46666  £0T'81~ YISOV
3 RS i gW)  *N03L W t¥0AL

YIIYN 4330 NI SWYININ 40 SLONO0¥d ALITIENT0S 907 00°0 NOLL¥Od ONITIO8 0000°0 4

00'0 (1) 0ZH 00000 3

666°66 <EHN HI  666°66 =TH N3 666766 =VHD H3  666'66 =5TH H3 + (S1700) WIINILOA NOILYEIXO 00000 W

004388¥°0 Wil 0826 *5*5811

8'91z W 00436250 02 10 4

v'Ly  ANOQ3IDWHD 00430000 £HN 00'0 EHN 000 £HN 00°'f 0

v 714D 00+3000°0 N 00°0 N 00°0 N £84Th ¥05

0043000*0 ¥H) 00°0 vHY 00*0 ¥H2 0Tb'E 9

687 = NINTIY 5334930 L/0007 7 $I38030 SYILINOKYIMLOID WIIHIHD 00430000 0 000 4] 00°0 ] SE'8 ¥

0043000°0 ™ 000 41 00°0 H £01 |

99T~ (1) NI 0043000°0 SZH 00°0 SZH 000 SZH 5241 N

OVSEET00°0(*03*I0H)  SNOINY 10-38£9°0 203 00°0 200 05°95 200 88z 2018

TYETET00*0¢*03*0M) SNOLLYD ¢ JDNVIVE JINOI £0200°0 = HIONIYLS JINOI

(°S4YV SYvE) SIUNSSIJ SV (Ndd) RV31S 4330 (Hdd) ¥3LvA 4330

000'0  00'0 ---94W 000'0  00°0 +Z(HDY FATA} SO TAYA HY¥
000°0 000 --S4W 000°0  00°0 +H(H0)3d 9y oU'Y ] 99¢1- () N34
000'0  00'0 -v4W 000°0  00'0-  --¥(HO)Ad £61°8-  ELFT VN £ELLET00°00° B3 T0H)  SNOINV
000°0 000 g4 0000 00'0 -£(H0)3d £L0'%- 00°E -1 TLVSET00°0( D34 10N) SNOILYD ¢ JONYWE JINOI Z1200'0 = HIONYLS JINOI
000°0  00°0 4w 000'0  00°0 2(H0)34 fzees- 110 -3
0000 00°0 +HiTY 0000 00°0 14034 99'¢- 000 M 00 00 00 SZH
00000  00'0 ~Z(¥08) W 000°0  00'0 +1434 T0v'g-  L1'8E --¥0S [N] 0'0 0'0 202
000°0  00'0 +05W 000°0  00°0 H4 ve'9-  10'0 -#0OSH 0'0 0'0 0'0 (Wdd) HOYN HLIA 3LYSNIONOD
! 000°0  00'0 - (HO)W 0000 00°0 HYHN GOT*ST- 000 ¥0SZH 00 0'0 00
> 000°0  00°0 £IHOW 0000 00°0 HOPHN 0000 000 --8 0*0 0'0 00
0000 00°0 HZHD Y &z1'8- 000 +HOON 000°0  00°0 -SH 00 00 0'0
! 000°0 000 HHOW 0£6°8- 000 HHOWD 000'0 000 STH 00 0*0 040 N
000'0  00°0 HW y2r'9-  90°0 +E0JHON 0sgri-  00°0 --£00 0°0 0 00 STH
000°0  00°0 +40534 16v°5-  ££'0 +£00HYD oee- el -S0M 0°0 0°0 0'0 200
000'0 009 #0534 891°8- 000 209K 180°€- 0818 £09ZH 0°0 0'0 0°0 3 93/Hd 0000°0 £HN
000°0  00'0 -¥1034 4£8'-  00°0 punial 000'0 000 -£08ZH 0'0 0'0 00 (Hdd) ILHSNIONDD 0000°0 34
0000 00'0 £1034 699y~ 85°C YOSIN 0000 000 £O4EH 0000°0 q
000'0  00%0 21034 96y 6T vas¥d £68'8-  00°0 YOISEHUN (SY3LIM) HL43T S¥ILIM/D SIWOIN 000040 W
000°0 000 1033 8899~ £0°0 ~¥0SY I TI- 000 --$0ISZH MOTINI GIM4 *dN3L JTOHNMOT QIUNSYM 2°930/31YSNIANDD 0£4L6 SQI708*SSIM
0000 00°0 234 8.1'9-  80°0 ~h0SUN vive9-  ¥0'0 -b0ISEH 0y ¥3d S¥9 S¥3LI 110 4
0000 00'0 +1034 ¥89'4-  00°0 0 cIee-  I8'Sv ¥OISVH 00°¢ R
000°0 000 -y(HOY3d y1z'g- 000 TN 9859~ 00°0 -HO 0°0 /000°0  3*93G/0M ¢ dW3L/H3 00*0 SZH
000'0  00'0 £(H0)34 8Le'e- (8T HON Sh0*9-  00°0 (*10V) +H 081/ 1L IOI0/HNHO  *dN3L/ALINILSISIY AR 4 ¥0s
(30N 907 ONY Wdd) ¥ILUM J330 NI SININOIWOD TWIINGHI |8F44 3 S9N JUNLVIINIL (IUNSYIR N 05495 k)
¥H) (212 oM
11940 ---94W 96°0 -1034 S0 +HrHN £¥6*0 -¥OSUN o'y *935/9 JIUVHISIA 0 ] ¥
£08'0 --C4W 47X 21934 8v4'0 +HOOHW 208'0 --¥0S O/ INOM  AJTYHINI 30¥YHISIC H £ ]
w60 RZL ) £08*0 +471334 8b4*0 +HOVD %6°0 -¥0SH ‘oY SHYE  FUNSSIY ONITdWYS SZH A2 N
A7) AW A7) +v0834 9960 +n8=mu noa.“ -mm 03 BY*8Z 018
9080 HiWY 1460 -p(H0)34 8r6*0 +E0IHY! 94" - . . ' . f f
W0 LI Thero Pty 218 o £08°0 e (218) 0°0 J 5393 AH3L INTEAN (2*704) S¥8  0°92/01'9 J'930/Hd
L¥6'0 +HosW go80 034 £08°0 4 9¥6'0 -£00H T1dWYS WY3LS (Wdd) T1dWYS MILVA
[A7Y] -y ()W G08'0  --¥(HO)3d 73] +H Sva'o -goaTH
Lhé*0 1+Z(HOW Lk6*0 -E(H0)34 MW6'0 Ui 9080 --¥0ISZH *ZHILYA HYNO0Hd
9080 HHOW L0 +H034 S¥4'0 -1 96°0 ~y0ISEH
0£9*0 HW 0£9°0 4434 9¥6*0 -3 %60 -Ho TONINNG JONILIN  9002L0602800£0076666
v6*0 +1034 £08°0 +H34 [h6*0 -y0SN 0860 H

Y3L¥M 4330 NI SINIIOT44300 ALIAILDY
Ui §1-71-2861

—-— 7857 TONNNG OHT  NONJOLSNNMO

| — (=



666'66  GT6%051-  3LISYINUM 666°66  THB'9v- 3100143
666'66  098°LE- LISI0Z TT'8  981°Z1  3LINOLSYTION 666°66  680°92-  ILINVHIVM
YIS E-  pICeE- 718vnp 66666 L80°*LLT- ILN4Ad 666'66  69'6T1-  ILTLOHNYAd
666'66  09°8E- ILINN3Nd 666%66 £50°¥T-  ILIADISOM 566°66  BE6'LY-  *HOMINOH-UN
66666  T00'B6-  *HDWINOW-OM 666'66  £80'SBK-  *HOMLNONW-Y 64666 0BV'L6-  NDHINDH-YD
68666  (ZL'TE- ILILINOWN 666°66  950°02-  INITIONIIN 666°66  T9v'67-  ILTINOMYT
664%66  SL0'9- 31TH1309 STV'ET- 009401~ ILT¥0N 646°66  921'Z8-  ILTHOHO-OM
PIS'E-  061'E-  ANDTITTVHD 5'8-  Gb8°s- AITWI ¥IG*L-  880°C- FLTSOAHNY
688%66  A9Y'YT- WIIWRY 6h6°46  OLT'B1- MO 3LIEW 66666 L90°41- vINyINgY
W N03L W3 N0l W) WAL
¥3LWN J330 NI STWYININ 40 SLORTOYd ALITIANTOS 607 00°0 NOILN0d ONITI04 00000 EF
00°0 (1) oM 0000°0 1
664'66 =EHN HI  666°66 =CH HI  664°66 =MD HI  666°64 =SZH H3 $ (SL700) WIINILO NOILVOIXD 0000°0 W
0043E1Z'0  TWiOL 05TV '5'SSIM
I 4 e 0043£02°0 0zH 81'0 4
L'08  ANDG3IIVHD 0043000*0 SHN 000 £HN 000 £HN SI'g i}
809 Zivno 0043000*0 ™ 00*0 N 00°0 N SO v08
00430000 PHO 00°0 ¥HD 00'0 ¥HO I%. 184 oM
00°E = NINT3Y 5334830 1/0001 7 S3TU0IQ SYILINOHUIHL03D WIINIHD 0043000°0 2 00°0 20 00°0 20 Py ¥
00430000 ™ 00°0 b4 000 M ) %
SS*1- (X INIIHIN 0043000*0 S2H 00°0 SZH 00*0 STH 88'S Wi
962£0£00°0(*D3* 10N)  SNOINY 10-31071°0 09 00°0 203 00*¥ET 202 89*81 2018
v£SZ0£00°0(*03* 10H) SNOLIVD ¢ 3INYIWE DINOI 6¥500°0 = HIONIHLS JINOI
(*58Y SWVE) SIUNSSIud Sv9 (Ndd) W¥3LS d330 (Hdd) ¥ILVM 4330
000'0  00'0 ---94W 000°0 0040 HZ(HD)34 J4) S S T AV A +#¥2
000°0 000 --G4W 000'0  00°0 +4(H0Y24 T09'%-  84%0 Y 8- () IWINIHI
000'0  00%0 bW 000°0 000 ~-¥(HD)34 GI9's-  88°S 9N TOEETL00*0(*BI*I0N)  SNOINY
0000 00°0 £4W 000'0  00°0 -£(H0) 34 180'y-  SI'f -1 LT98000°0(*03*10H) SNOTLYD ¢ JINVWE JINOI 09v00'0 = HLONHLS JINDI
000'0  00%0 124w 0000 00°0 T(HOY34 820°5-  B1'0 -4
000'0  00°0 HIW 0000 00*0 H034 8L0°6-  00'0 M 0'0 0°0 0'0 SZH
0000 00'0  -ZU¥OSI W 000°0  00°0 4434 980y 88°L --408 00 00 00 20
. 000'0  00'0 H0SW 0000 00%0 H3 8226~ 00°0 -40SH 00 0% 00 (Hdd) HOWN HLIA 3LYSN3ONG
0000 00%0 ~F(HDW 0000 00°0 +HHN 89161~ 00°0 YOSZH 0'0 0 00
0 000°0 000 £(HOY W 000°0  00°0 HOVHN 0000 00°0 -5 00 00 00
, 000°0  00°0 1TV 9689~ 20'0 HOOH 0000 00°0 -SH 00 00 0'0
000'0  00°0 HHOW 00~ 00°0 HOVD 000°0  00°0 STH 00 0'0 0'0 ™
000°0  00°0 HW - 81 $E00HON ITL'E- 90 --£02 0'0 0'0 0'0 S2H
000°0  00°0 +40834 98E'y-  SI'F E00HYD $88°Z-  01°0LT -£0H 0°0 0'0 0'0 0
000'0  00°0 v0534 VIEtE-  98%0 £00N W 9000 £002H 0°0 00 00 2°030/Hd 0000°0 £HN
0000 000 -y 1034 [20°6-  b4'0 £00¥2 000°0  00°0 -£042H 0°0 0'0 0'0 (Wdd) ILYSNIONOD 00000 34
000'0  00%0 £1934 MWe'y- 11 VOSON 000°0  00°0 £04EH 0000°0 g
0000 00°0 2034 982°5-  0L'0 v05Y2 Z6'- 000 YOISEHYN (S¥313H) HLd3M Y3/ 539 0000°0 W
000°0  00°0 +H134 6800~ 000 -408Y 600°6-  00°0 --b0ISZH MOTSNT QNS oW1 TIOHNMOT Q3uNSYIN 2'930/3LYSNIINDD 05'ZvT  SEIT05°SSTA
000'0 000 ¢33 ¥ibts-  00'0 -¥OSWN ovg'S-  gh'0 -FOISEH g% N34 SY9 SYILTT 810 4
000'0  00'0 +1934 SEO*0T- 00%0 1% VIS'E-  breL YOISVH g1t 1
000°0  00°0 -y (H0)34 058'8-  00°0 Tovm 06%'S-  90°0 -Ho 0°0 /0000 2°030/0M 3L/H3 00°0 T4
000'0  00°0 £(H0)34 wUV'E- 129 HOH 06b*L-  00°0  (°129) #H OSI/CBE  '0IL/WMHO  °dHIL/ALINILSISHS o ¥05
(3704 907 ONV Hdd) Y3LVA 4330 NI SLNGNOHOD TWIINGHO L8 D SI3Y930 INIVNIHAL OISV K4 00°451 w
v 0811 oM
908*0 -9 W 926'0 41034 ¥26'0 HEHN 826°0 ~¥0SYN 001 *335/9% JONVHISIO 20 7667 ¥
8840 --G4W £26*0 27034 6260 +HOOM 9£L40 -~#0S ON/NOPH  AJTVHINI 39¥VHISICQ H 8460 b ]
(26'0 V4w W0 +#71034 5260 1HO¥D {260 -¥OSH ‘SY SHVE  TWNSSINJ ONIGHYS SZH ge'g N
826*0 14w 260 0834 9260 +E0IHIN H*0 -5 200 89*81 2018
W0 HAW 8260 -W(HD)34 626°0 $£02HYD 52640 ~SH (218 0°0 7 5334930 3L INRIN (7708) SO 0°£2/09°( 2°930/Hd
@60 -2W0S)W 826'0  +2(HDY 620 HOH 8820 --£02
(26'0 1h0SW W0 11033 S¥L'0 HY2 926°0 -£03H TS HY3LS (Ndd) TTdHvS ¥3Lun
(260 -v(HDY¥ W0 -=K(HD)34 260 # ¥26*0 -£08ZH
8260 {Z(HOYW (260 -£(H0)34 9260 9N W0 --bOISTH ZHILYN HYNT0Nd
we'o HHOW {260 034 ¥26%0 -1 926*0 ~$0ISEH
9640 HW 9850 +H434 260 -4 5260 -Ho TONN¥NE TAVEVH  L00ZZ060Z800£00v6686
926'0 134 Sr'0 +H4 8260 -408Y ££6*0 ;
¥ALYA 4330 NI SINIIILA430D ALIATLOY o e
YH o 91-21-2861
2961 TUNNYNG OHC NONAOLSNNYO

NONIOLSNNYO mu

NNANZO4ASNNNO m.lﬂ



666°66  TZE'LT1-  3LISYINWM 466°66 VB ZW- 3100143
66666 £69°58- 3418102 992°C  E¥S'0T  3LINOLSYTION 666°66  (BY'VZ-  ILDYIYN
Z0'E-  U0°t- At ] 686'66  041°0¥1- 31I8Ad 666°66 COT*G6~  3ILILOHYMA
666°66  £6K*9E- JLINHIN 666°66  ST9'0Z-  ILINDISIN 666°66  91G'0b-  *NOMLNOW-YN
66666  209'VB-  *HOWLNOW-OM 666°66  SLE'Ob-  *MONIND-M 666'66  BOY'E8-  *NOHINON-Y2
666°66  ¥86'BZ-  ILILINOYM 666'66  0BT°BT-  3NITIOHIIH 566°66 19092 ILILNOWYT
666'66  0ZT4- ILIHL309 98211~ 825'01- 3114004 666°66  260°08-  3LIYOTHI-ON
ZI0'E-  B9L'T-  ANOLIIWHI £05'8-  £09°4- ILIIWD 0v0'8-  ThL'S- JLTHTAHNY
66666 096°T1- INTIWRY 66646 £9T'TI-  MOT ILIEW §66°66  698°91- yIgvINgY
W ¥l W) Cu0aL W1 03l
Y3L¥A 4330 NI SVYININ 40 S1000¥d ALITIENIOS 901 00°0 NOIL¥0d ONITIOf 0000°0 EL|
00°0 (1) OTH 0000*0 |
66666 <THN HI  666'66 =TH HI  666°66 =¢HD HI  666°66 =STH H3 } (S1700) TWIINILO4 NOILYOIXD 0000°0 W
04120 WI0L 08'€IEr  *5'SSIQ
0tL92 o 10430¥1°0 02K 69°2 4
S'4L  ANDI3YWWHD 00+3000°0 £HN 00°0 £HN 000 £HN '8 n
LA Ziyyng 0043000'0 W 00'0 N 00°0 N 9v°'8 ¥0S
00+3000°0 ¥H2 00*0 ) 00°0 vH) 598°¥S an
197 = NIAT3Y §334930 1/0001 J 5334930 SYILINOWYIHLOIS TWIINIHD 00+3000°0 1] 00*0 20 00%0 20 09'59 ¥
00430000 ™ 00*0 H 000 ™ 989 |
88*6 (1) NI 00430000 524 00°0 SZH 000 SZH 90* 48¢ L]
18299220°0(*03*I0H)  SNDINY 0043E1£°0 703 00'0 A1) 00°82Z1 702 8148 2015
VOGESYZO* 00 03*1ON) SNOILYD ¢ JONYTWE JINOI 0¥920'0 = HISNIYLS JINOI
(*S8y S¥y4) SIUNSSIYA SY9 (Hdd) WY3LS 4330 (Hdd) ¥ALYA 4330
000°0  00'0 ---94W 0000 00°'0 +ZUHDY 34 9IS~ 4940E +H9
000'0  00°0 --54W 000°0  00%0 +H 0 {8002 '8y c_ VY6 0 INIEEIN
000'0  00°0 -biW 0000 00'0 -~y (H0)34 [A7AR CHEA-R: 3 9N FOZELEZ0°0C*0I*I0N)  SHOINY
000'0  00°0 £4¢ 000'0  00°0 -£(H0)34 £19'7-  Bv'28 -1 GTC00920°0C* 03 TON) SNOTIVY ¢ JONYTWE JINOI 9p820°0 = HIONIYLS JINOI
000°0  00'0 124w 0000 00°0 (R34 0s8'g-  89'2 -4
000°0  00°0 +4W 000'0  00°0 034 ¥58°9-  00°0 M 0%0 0'0 00 SZH
000°0 000 -Z(HOSHW 000°0  00°0 +H34 9%62'y-  98'% --405 0°0 0'0 0'0 00
0000 000 HOSTW 0000 000 H4 892'8-  00'0 ~YOSH 0'0 0'0 0*0 (Hdd) HOVN HLIM 3IYSNINDD
0000 00*0 - (HOYW 000'0  00°0 oMM ¥10° LT 00'0 vOSZH 0°0 0'0 00
© 000'0  00°0 £(HDY Y 0000 00°0 HOvHN 000'0  00°0 --§ 0'0 0% 0'0
000°0  00°0 12O £88°c- 1140 +HOOM 000'0  00'0 -SH 0'0 0'0 0'0
0000 00°0 HHOW 6*9-  10%0 HOYD 0000 00°0 STH 0%0 0'0 0'0 W
000°0  00°0 HEW VIE'E- 89 $£0IHON wLv-  £0°T --£02 0'0 0'0 00 SZH
0000 00%0 +40834 oITeE-  98°8L +E0IHYD 869°1-  00'£221 -S04 0'0 0°0 0°0 00
0000 00'0 ¥0S34 6l5y- WL £029M £81'2-  9L*L0V £03ZH 0'0 0'0 0'0 1*930/Hd 0000*0 £HN
000'0  00°0 -y1334 £45'%-  SO°'% £03¥2 0000 00'0 -£08ZH 0'0 0'0 0'0 (Hdd) ILYSHIONDD 0000°0 34
000°0  00°0 £1034 905'V-  SL'E YOSOH 0000 00°0 SOAEH 0000°0 |
000°0  00°0 +271034 S9'S-  Lv'0 #0521 828'S-  81°0 VOISEHVN (S3LI) HLd3Q SYILIW/T SIMWOIT 0000°0 w
000'0  00°0 HWH 180'9-  £1'0 -408Y 188'8-  00'0 --¥0ISZH MOTSNI QINTS  *dW3L TIOHNMOG (3UNSVIN 3*530/31YSN3ONOD 08°CIET  SAIT0S*SSIM
000°0 000 [ANET ] SIL'e- £2°0 -4 DSUN £66'%-  L6%0 -$0ISEH g9y ¥3d §Y9 SYILTT 697 i
0000 00°0 +1034 595'9- 200 0¥ Z10'e-  68°%6 YOISHH o/'78 1
000°0  00°0 -4(H0Y34 14 S (A1 TauN 981's-  11°0 -Ho 0°0 70000 °030/M N3l 00°0 SeH
000°0  00°0 £(H0)34 £6L°2- 062 HOH 48'9- 00°0  (*10%) 4H 0'61/b°L 930/WMH0  *dHIL/ALIATISISIY 98 ¥08
(310H 907 ONY Hdd) ¥ILYA 4330 NI SININOANOD TWIINIHD 1469 9 SIMGIQ INNLYHIMIL TIYNSYIN N 00°82Z1 200
¥H) 0£8°45 9
161°0 -—-94W 9280 -$1034 518'0 +YHN 9£8°0 -bOSUN o't +236/9% J94VHISIA 0 09°¢9 ¥
T4 AL -4 ££8°0 +21034 280 HHOIW 0Ly*0 ~--40S O/ MOMK  AJTYHINT J0¥VHISTIQ ™ [T4:1] b |
0£8'0 -pdW 93840 #7034 6280 HOYD 0£8°0 -p0SH SOy SWWE  TUNSSING INTTINYS SZH 90*48¢ N
9880 124 ££8°0 +40534 9280 E0JHON 98¥°0 --§ 0 814 z018
2610 HAW 9£8'0  -(HD3 6£8°0 1£00HYD £28°0 -5H (Z1) 0°0 7 5334930 *dHIL JONFYIIW (1700) §¥9  0°0 /00°L 2*930/H4
0£8'0  -T(WOS)W 988°0  +2(HDYIA 825°0 HOH 8Lv*0 -~£02
0£8°0 1405V 98Y°0 +H034 1080 1442 9280 -£00H TIHYS WYaLS (Ndd) TIHYS N3LYM
0£8'0  -b(HDYW 98Y°0  --b(HDY3d 618°0 c_ 518'0 -£08ZH
988°0  HZ(HDYW 2880 -E£(HD 928'0 9N r0  --b0ISTH “ZHILUN HYHO0Nd
2600 HHOW ££8°0 4034 61840 -0 928*0 -¥OISEN
182°0 HW 152°0 +Hi3d £e8*0 -3 £28°0 -HO TANNYNE YNHOY  BOOZZ0602800£00¥6668
928*0 +13 1080 +434 9£8°0 -408% 9580 H
Y31¥M 4330 NI SINAIOI44300 ALIAILOY S
W 91-71-2841
2861 TINNNNG GHF  NONJOLSNYNO

M [



87

664°66  ETG°01T-  3LISYIUW 666°66  120°2h- 3100143
86666  £25°65F- 41102 SLy'L 6VZ'0T  ALINOLSYTION 66666  T8T'WT- ALIHVNIYR
(24 N AR A A 214vnd 864°66  008'2LT- LI¥Ad 666%66 L2668~  ILIIOHYYAL
b66°68  6£2'98- ILINHIYd 866°66 91102~ ALINOISW 666°66  LOV'6E-  HOWINOW-YN
666'66  TLS'TB-  *HOMLNOW-ON 66666  9RL'4E-  *YOWINOW-Y 666°66  OVE'T18- ' NOMINON-Y2
b66'66  BBI*8I- JLTL3NGW 866°66  &5L°LT1-  INITIONIIM b66°66  LVE'9T-  ILLINGHNYT
566'66  074'%- 31IH1309 189°11- 925°01- 3LTH0M b66°66  156°6(-  3LIHOTHI-OW
i6'e-  289'c- ANOE3JTWHD 1628~ £6L'6~ AW 106°L-  b68°S- ILTYOAHNY
b66'66  £TL'LT- IRIDWRY 664°66  T¥8'ST-  MOT 3LIEW 86666  S15°91- vIdymnay
W) f¥0aL IWI N03L W) ‘N03L

431YM 4330 NI STWIINIM 40 S10NA0¥d ALITIENIOS 901
866'66 =THN HI  606°66 =ZH HI  644'65 =VHI HI  666'66 =SZH M3 + {51700 WIINILO4 NOILVOIXD
[ .4 oM
0'04  ANDO3IWHD
L6411 714vnp
SS'7 = NIAT3X §33y93a 1/0007 3 5334930 SY3LINOWY3HL03S TWIINIHD

&6°0- () INNAEI

BSOVLIS0'0(* B3 I0K)  SNOINY
8Z/EVIS0°0(*03°T0H) SNOILYD | 3INYWE JINOI 26650°0 = HLONI¥LS JINOI
0000 00'0 94w 000°0  00°0 +2(H0)34 280°E-  0Z'ff H
000°0 000 --CdW 0000 00°0 +(H0) 34 cegez- 929t H
0000 00'0 ~bdW 0000 00*0 -~p(H0)34 ehy'l-  GG0£8 N
000°0  00°0 £4w 000°0  00°0 ~£(H0)34 018'1-  49'8¥S -1
000°0  00°0 24N 00000 00'0 [A%,DEE] 8L6'¢- 00'C -4
0000 00'0 +HiW 000°0  00°0 +HO34 010°4-  00*0 E
000°0  00°0 -Z(b0S)W 0000 00'0 134 686°2-  S5°01 --408
0000 00'¢ +0sW 0000 00*0 34 £L8'L- 000 -b0SH
000°0  00°0 -P(HOYW 000°¢  00°0 PN 8LL°91- 000 YOSTH
000°'0  00°0 £(HO) W 0000 00°0 HOVHN 000°0  00°0 -8
000°0 000 HZHOW 9£0°G-  S£'0 +HOOH 0000 000 -SH
000°0  00°0 HHITY 89- 10'0 HHOYD 00000 00°0 S2H
000°0  00'0 HiW [74: 20 TN +E00HON ey 092 ~~£02
000°0  00°C +¥0S34 928'7-  08'0ST H£03HYD Wb 1-  9LS8IZ -£0H
000°0  00*0 ¥0534 020'v-  70°8 £0J9W §00°c-  £9'Z19 £002H
0000 00'0 -v1034 ShO'y-  £0°4 £00V2 0000 000 -£08eH
000°0  00*0 £7034 910k~ 19'11 POSON 0000 000 £08gH
000'0  00'0 21034 Sv2S- Ll ¥0S¥d TS~ 0940 YOISEHUN
000°0  00°0 1234 PeE'S-  S5'0 -b0sy L1v'8-  00°0 --b0ISTH
0000 00°0 [AREE] £21°6-  06'0 ~¥OSYN £2L0v- 08°1 -b0ISEH
0000 00'0 +1034 S{8'S- 1£'0 104 26t~ S0'S1Y POISHH
000°0  00°0 -k (H0) 34 2662~ 96°S TN MT6'v-  12'0 -HO
000'0  00°0 £(HD)34 [ZAAr AN 1 ] HOR Zve'9-  00°0 CLV)
(310N 307 ONY Hdd) ¥3LVN d330 NI SININOJHOD TWIINIHD
£01°0 ==-9iW 9940 -¢1034 WL HoHN 2800 ~¥OSVN
2980 --64W 8.L°0 +£71034 £6L°0 +HOOH 16£°0 --405
Lo -4V £800 +7034 6840 +HOYD (2740} -b0SH
800 24w 8LL°0 +0534 99L*0 +E0JRIN £L8°0 --§
18E°0 HAW 78L'0 ~b(H0)34 684°0 +E00HYD 0940 -SH
L0 -TURSIW 8.0 +2(H0)34 1£6°0 HoH 90 ==£02
L0 +HOSW ££8°0 +H034 bég*0 H¥2 99L°0 ~£00H
[47N] ~PHOW £L8°0  --¥(HD)3S £8200 " WL0 ~£04CH
2840 +2(HD) Y BLL*O -£(H0)3d 9900 N 18£°0 --b0ISZH
18£'0 HHOW 8LL%0 +H034 £62°0 -1 99L°0 ~FOISEH
9910 HW 99140 34 0940 -3 0940 ~HD
99L°0 +1034 beg 0 +H3d z8L'0 -¥05¥ S18'0 +H

431VA 4330 NI SIN3IJIZ4300 ALIAILOY

NANdOLSNAMNYO mu

JO+3ETE0
104346140
0043000°0
00+3000°0
00+3000°0
00430000
00430000
00430000,

1043911°0

(*SEY SvE) S3UNSSIN4 SYO

00°0 NOLL¥0d ONITIOA
00°0 (1) 02K
Wiol
02H
£HN 000 £HN
W 00°0 N
¥HI 00°0 )
W 00°0 20
H 00°0 H
S 00°0 SZH
203 000 209

(Ndd) WV3LS 4330

0000°0 EE]
00000 §
06000 w
0G'GI8Z  'S'SSI¢
00z 4
000 £HN Syess n
000 N A t4 v0s
00'0 vH) 0£G°8TT M
00°0 a0 ¥8'96 v
00°0 4] 85191 b ]
00°0 STH 81°4g8 YN
00°SIZ A1} (A7 2018

(Hdd) ¥3iVR d330

9540~ (Z)  3N3W34410
B8PAGBESO0(*D3*1ON)  SNOINY
8/665£50°0(°03°10) SNOILYD ¢ 3INVTVE JINOI 066500 = HLONIYLS JINOI
00 00 00 STH
00 00 00 wn
0*0 00 0'0 (Ndd) HOVR HLIM 31YSNIONOD
00 0°0 00
00 00 00
00 00 00
00 00 0°0 N
00 0'0 0'0 SZH
0'0 0'0 040 41
00 00 00 2*930/Hd 0000*0 ZHN
00 00 00 (Hdd) 3LYSNIINOD 00000 |
00000 |
(SY3LIM) Hid3Q SH3LIN/D 53030 00000 W
BOTNI QINTd  *dH3L J0HNNOT Q3NNSYIN J930/31¥SNIONOD 0G'ST8Z  SQI0s°sSId
93 ¥3d sv9 s3I 002 E
054268 0
0°0 /000°0  2°930/AH *dH3L/H3 00*0 52H
0'81/58'2 J°O3/HNHD  *dN3L/ALINILSISY W ¥0S
£'8 3 SINOIE FNLYYIIHIL dINSYINH 4 00°SH1Z 20
¥HD 0v5*811 M
0°0 *335/9% J94YHOSTE 20 ¥8'96 vl
O/MOCN AJTYRINI 39¥VHISIQ oH 65191 X
‘SgY S¥d  3MNSSIUd ONIWYS STH -8 N
209 9L 018
m 00 J 5334930 *dH3L 3ONIYILTY (2°70h) SY8  0'92/88°9 2'930/H4
TNYS WY3LS (Ndd) T1dWYS HILYM
‘THILYM HY¥90Yd
1aNnang VONVHNY  600280602800£00v46666

Wi 91-21-7841

2867 IONANG Q40 NONJOLSNNYO

NANJOLSANYO mE



88

b66°66
L1808
66666
666'66
866°66
664°66
Lige-
66666
) 4]

£66°66 =EHN HI 646

0000
000°0
00040
000°0
000°0
000°0
0000
000'0
000°0
900°0
00040
9000
000°0
000°0
000°0
000°0
000°0
0000
000°0
000°0
0000
000*0
000°0

9620
€850
280
948°0
7650
[74:80
t8'0
8o
98°0
265°0
0820
0480

666'66  ToV'BET-  ILISYIUN bbb'66  68L°Sh- 3100143
8598~ aLIsioz 165'6  TWS'IT 3LINOLSYTION 6h6%06  BLE'5Z- JLINYYIUN
agee- 114vn8 b86°66  SLE'E9T- 3LIY¥A 64666  THL°OT1-  IL1I0HNNAL
199+ 48~ JLINH3Y 66466 £29'C2- ILIN0ISNH 66666  £58°y-  *NOWLNOW-YUN
L9°T6-  "HOWINON-OW 664°66  TT&'PY-  'HOMINDK-N 566466  ¥09'16-  ‘HONINON-¥2
£/ 18- JLIL3NOH 666%66  TIL'61- INITIONIIN 666%66  TVE'BZ-  ILTINOWOMI
19y°5- 31IH1309 £¥9T1- 08501 31180014 66666  611'18-  3LTH0TRI-OW
G20~ ANOG3DTYHI 8b'6-  (80'6- W £98°'S-  80£'S- 3LINQAHNY
8v8° 11~ IIIWHY b6h'66  0ST°L1- MO 3LIEW 66666  0L1'81- vIyvInay
‘8031 RIS iE 11 AN 11

HILYR 4330 NI STYYININ 40 SLONADY¥d ALIIENT0S 907
*6h =TH I 656°66 =WHI HI  664°66 =STH H3 ¢ (S1704) WILN3LOJ NOILYGIXD
99Tk AN
1'8F  ANOG3DTVHD
0°8L 71¥ynd
£8'7 = NIAT3M $33930 1/0001 7 5334930 SYILINONYIHI0Z9 WIINIHD

09'e- (%) JONWIIIIC

THEZ00T0°0( *DI*TOH)  SNOINY
ZLT(S600°0(° DI I0N) SNOTLVD ¢ J0WWTWE JINOI 825700 = HLONJYLS JINOI
00°0 ---94W 000°0  00°0 +2(H0)34 9EL'T- (9EL HY
00°0 --G4W 000°0  00*0 ++(H0)34 ¥82°f- SE'0C o]
00°0 -vdW 00000 000 -~y (H0)34 489°7-  bO'LY +UN
000 4w 00000 00°0 -£(H0)34 aZre- 899 N
000 3w 000°0  00°0 Z(HD) 34 1829- 001 -3
000 AW 000°0 000 +H034 v29'9-  00'0 M
00°0 -Z(v0S) Y 000°0 000 +H134 oe9°z-  £8°L0C --¥0S
00°0 HOSW 000°0  00°0 H34 9L0'9-  80'0 -bOSH
00'0 -¢(HOYW 0000 000 HPHN 8T 41~ 00'0 ¥OSZH
000 LHHW 0000 00°0 HOVHN 000'0  00'0 --§
000 HHOW 1820 0000 HHOON 000°0  00°0 -SH
000 HHOW S91'8-  00'0 HHOWD 000°0  00°0 SCH
00'0 HW (80'v- B¢l +E0JHOM £62'9-  £0'0 --£00
000 40834 1868~ ¥0'8Z +£00HVD £92°7- 68'EE -£00H
000 v0534 9929~ SO0 £000K 006'T-  b*08L £00ZH
00°0 R AE 89L°G-  (1°0 £00V2 000°0  00'0 -£04CH
00°0 £7034 060'E- 08°L6 vOSOM 000°0  00'0 £04EH
000 +21034 615°E-  TT°TH L{A] £02°'8-  00'0 POISEHYN
000 +71034 £20'6-  82°'1 -¥0SH 22811~ 00°0 --¢0ISTH
000 [AEE] 080°S-  66°0 ~bOSYN Seve9-  £0°0 ~p0ISEH
00°0 +1034 8£e'g-  00°0 o JAS A a4 $OISHH
000 -¥(HO)34 1gv L~ 00°0 TN £99°9-  00°0 -H0
000 £(HDY 34 628°7- %098 HON pI6'G- 00'0 (*12¥) HH
(700 907 INY Wdd) HILVR 4330 NI SININOAHOD WIIWIHD
---94W 0480 -¥1034 £98°0 HYHN 9480 -VOSYN
--6iW w80 427334 0880 +HOOW 950 --¥0S
RZ) £85°0 H1334 8/8'0 +HOVD 280 -¥OSH
W v8'0 0834 0480 +200HOW £85°0 ==
H4W 9480 RACUEE! 8/8'0 +£0JHYD 8980 ~8H
EAG N 9480 12(HY3d {90 HOH 2850 --£0J
HOSW £85°0 +HH034 8460 +HY2 048°0 -200H
-f(HOYW £85'0  --¥(HD3d 998°0 t_ £98°0 -£04¢H
DN [Z: 8 ~£(R0) 34 0480 YN 7650 --¥0ISZH
HHOW [74:4] HH034 998°0 -1 048°0 ~¥0ISEH
HW 050 ++434 898°0 -3 8980 -HO
+1034 865°0 Hd 9480 -y0SY £88°0 H

Y3ILYA 4330 NI SIN3TII44300 ALIATLDY

10430¢1°0
0043£80°0
00+3000°0
0043000°0
00+3000*0
00+3000°0
00+3000*0
0043000°0
00+3896°0

il
0ZH
£HN

N
VH
20
4]
STH
20

(*SEY SHVE) S3UNSSIUJ S¥9

oooocqooooo
I
DO OO DO OO S

s =+ + -

(SHILIM) Hid3Q

NOIL¥Dd ONITIOE

00'0
00°0
00°0
000
00°0
00°0
000

(%) DTH

THN
N
§Ha
a0
4]
STH
[Ai]

(Kdd) WY3LS 4330

ST'e-

8LSOE1T0°0( B3 0H)
4b9v80T0*0(*D3*10) SNOILYD

ooV
CO OO OO TC O

SY3LW/I $3W030

() 30N3y3d3a
SNOINY

00°0 £HN
000 N
000 #Hd
000 4]
000 i
00'0 STH
00°018 00

1 3NYTVE JINOI

SZH
A1}

(Wdd) HOWN HLIN 3LVSH3ANOD

MOTSNE QINT4 ‘W31 JT0HNNOO (3UMSVIM
0°0 /000°0  2'930/MN *dW3L/H3
0°61/5°01 D°930/NNHD  *dH3L/ALIATLSISIN

9*0f ] 53340930 3uNLVYIdNIL TRINSYM

0°S *235/9M JO4VHISIC

ON/MOCH  AJWHLNI 0¥VHISIA

‘SgY S¥YE JUNSSIUL ONITAWYS

(Z18) 00 J 53349 *dW3L NI
1NN

W

STH

4]

0°930/Hd

(Hdd) ILVSNIANOD

3°930/31¥5N3MNOD
9% Y34 Sv9 S¥3LIl

4}

vHd

0

o

SZH

Ai]

(X*700) SV

I4HVS WYALS

00000 EE}
00000 i
0000°0 w
0L 9L *§°SSI10
001 3
c9'9 1
[ZA8 13 ¥0S
SE6°LS M
669 L]
(7 74 ]
A N
9682 IS

£8£10°0

0000°0
00000
000040
00000
0L (9L
00°1
S99
00°0
8918
00018
0bs° LS
8696
[AATA
£y
96°80
092/86'S

(Hdd) ¥ALYM 4330

= HLON3YLS JINOI

£HN

EE ]

LS

W
SQI708°8S1¢
4

0

STH

¥08

A1}

M

LA

]

UN

2018
2°930/Hd

(Ndd) T1dHYS H3LyM

‘THILVM WYHI0Nd

INOLIAID  01028060TBO0LOOYE666

7861 IONNYNY

a

W 91-21-2861
HT NINJOLSNNYO



66666
bez g~
66666
b66°66
866°66
66668
¥ E-
866" a0
1393

666"66 =THN H3

0000
000*0
0000
0000
000*0
0000
000*0
0000
} 0000
000*0
000*0
! 000'0
000*0
0000
000*0
0000
0000
0000
0000
000*0
0000
00040
0000

89

T6£°0
659°0
106%0
£06'0
99940
106'0
106'0
106'0
£06'0
99940
[
668°0

46686  E6T'¥F1-  JLISYIUWN 666°68  £68'b¥- 3104143
9oL 9L~ AL1S10Z ves'8  ER£°11  LINOLSYIIOM 66466  891'GZ- LINVAIVA
¥eZ - Z13vn0 86666  95L'BSI- 31I8Ad £66'66  ERLYL0T-  ILIIOHNYAd
veg /- JLINHIY 566'66  &L1'TT- JLIN0DSOH 866°66  TEB'Eh-  OWINOW-YN
81800~ 'MOWLNON-SW 666 66  9L6'Ch-  *HOMJNOM-Y 666°66  LL£'6B-  *NONINOW-¥D
804 0¢- IL1) 3NV 665'66  IBL'SI-  3NITIONIIN 666°66  £66°LT-  ILLINONNYT
162'5- EIRUIE Y S1E°TI- 145701 31140074 666°66  L¥B'08-  IITVOTHI-ON
1eg- ANOTIITWHD G56'8-  &L1'4- 31130 USAVASI: T A JLTNUAHNY
yoe g~ INTIIWHY 866'06  LH0LT- MO 3LIEW 66666  88BLT- vy
RiA UL AT (£ TWI O '¥odl

Y31UR 4330 NI STWYININ 40 S12NA0¥4 ALINIENTOS 907
666766 =CH H3  866°66 =VYHI HI  444'66 =SZH K3 + (8170A) TWILN3LO4 NOILYAIXO
0'GET YN
C'¥S  ANDO3IWHD
1'v8 114408
08°Z = NIA3Y S33M93¢ 170007 J 5334030 SHILINOWYIHI039 WIIHIHD

88°1ST (%) INIIII

SCETTTO00C D3 0H)  SNDINV
CZEP1B00°04°03*T0W) SNOILYD ¢ 3INVYIWE DINCI £0800°0 = HLON3YLS JINOI
000 --=94W 0000 00°0 +2(H0Y3d 0£0°2- £v'Lf YD
00°0 --G4W 0000 00°0 ++(H0)34 0SE'y-  SL°T W
000 Rz 0000 00'0 --k(HD3J 918'C- SI'SE TN
000 74 0000 00°0 -£(HD) 34 08521~ 00*0 -1
000 AW 000°0¢ 000 2(H0)33 TH'y- S8l -4
000 AW 0000 00 +H034 C68'L-  00'0 EL]
000 -V 000°0 04 H13d £98'¢- (161 --408
0040 0S5 000°0  00'¢ +H34 65°8-  00*0 -¥OSH
00°0 ~V(HD)WY 000°0  00°0 HPHN 8LH'8I- 00°0 v0SZH
000 £(HOW 000°0  00°0 HOVHN 0000 000 --§
00'0 HHDW pes- g2 +HOOH 000°0  00'0 ~SH
000 HHOW S99:9- 100 HHOYD 000°0  00'0 STH
000 HW ce9'h-  8.'1 +E0JHON 909°5-  SI'0 ~=£02
0040 10534 9% W' +£00HY] 12 00 SO 748 ~£00H
000 $0534 [A AL A £029H 0L'y-  69'2 £002H
600 -b 1034 861°6-  £9°0 £03¥2 00000 00'0 -£04ZH
0o 7034 ig6'E- 90'%1 ¥OSOH 000°0 000 £04EH
00°0 +27034 £98'y- (8'1 ¥0sYd £86°9~  £0'0 YOISERYN
000 147334 ter'e- 10'0 -b0SY £81°8-  00°0 --bOISTH
9040 {1034 SIE'9-  90'0 -POSYN 9LLy-  68'T -p0ISEH
000 11034 857°81- 00'0 1N veZ'e-  09'€S $OISYH
000 ~b(HD) 3d 08291~ 00'0 29N SS6'v- 610 -H0
000 £(HO)34 £89°2-  £5'9S HM . WmEL- 0000 (*10¥) 4H
(370K 907 UNYV Wdd) ¥ILYM 4330 NI SININOAWOD TWIINIHD
---94W 6680 -b1034 5680 HHN £06'0 -YOSWYN
--S4W €060 1034 80460 HHOIH 95940 --b08
-vdW £99°0 #7034 ¥06'0 +HOVD 1060 -bOSH
AN 2060 +60834 6680 +E0JHOW £99°0 hat']
H4W £06°0 -b(H0)3d $04°0 1E00HYD 8680 -SH
-C(p0S)W £06'0 RAGIOEF] £89'0 oW 66940 --£03
05T £9940 N34 0490 H¥ 6680 -£00H
-PHDW £9940  --v(HD)34 1480 + 5680 -£092H
HZ(HDYW 2060 -£(H0)34 6680 19N 99940 ~-Y0ISZH
HHOW 2060 +H034 £68%0 -1 6680 ~¥0ISEH
HW eV 134 8680 -3 8680 -HD
+1034 0490 34 £060 -v0SN 1160 H

Y3ivm 4330 NI

SIN3IJI44300 ALIALLDY

NANAOLSNXNYO E

00'0 NOTL¥04 INITIOE 00000 EE}
00'0 (%) OZH 0000°0 |
0000°0 W
00432950 WwioL 06'90% '§'8sI
00436550 0zH g8l El
00430000 £HN 00°0 EHN 000 £HN 000 R
00430000 N 00°0 N 000 b4 L5 v0s
00+3000°0 PHI 00°0 VH 000 VH) Ger09 M
00430000 0 00°0 bat] 000 0 e vl
00430000 oH 0040 cH 00°0 o AN b
00+3000°0 SCH 000 StH 000 SZH JAg S N
€0-398£'0 20 00*0 4] 0L [Aix] £5°4¢E 2018
(*54V S¥VE) S3YNSS3Md SV (Ndd) WV3L1S 4330 (Wdd) ¥31vm 4330
(19T (X)) JNILI
PEGEZI000CB3*I0K)  SNDINV
£POLEB00°0C* B3 I0N) SNOIIVD ¢ 3ONYTWE OINOI 0¥800'0 = HIONJYLS JINDI
0'0 0'0 0'0 SZH
0'0 0'0 0'0 203
0*0 00 (] {Wdd) HOYN HLIM 3LVSN3TINOD
0'0 00 0°0
0'0 0'0 00
(] 00 00
0'0 0'9 00 YN
00 00 00 SZH
0'0 00 0'0 20
0'0 0'0 0*0 J*930/Hd 00000 £HN
0'¢ 00 0'0 (Hdd) 3LYSNIINOD 0000°0 EE}
00000 i
(SY3L3W) HLd3Q SYILTM/T 5334930 00000 W
MOTANL QINTd WL JTOHNMOD TRINSYIN 3°930/31YSNIANOD 0690y S41705*SS1d
0¥ ¥3d 599 SYUIT S8'T 4
000 n
0'0 /000°0  3°930/M *dN3L/HI 0040 STH
0°81/9'S1 J'930/WWHD ' dWIL/ALINILSISHY U'ss ¥0S
[A#4 0 S33030 JUNLVYIINAL T3UNSYIM N 0L'SE A}
vH 09109 O
0'0 *235/9) JYVHISIA a0 A1 v
IN/MOMH AJWWHINI 39UVHISIO i AR b}
'S4V SYVE  JUNSSIYd ONITAWYS STH AN+ N
203 £6°98 2018
{Z18) 0*0 3 53349 ‘4R3Il JINYISY (Z*700) S¥9  0°9C/b6*L 2'930/Hd
T1dHYS WY3LS (Hdd) 3dHYS YILM
‘THILYM WYHO0Nd
Tarnyng YZVAVEYNYAN  TT0CB0S0ZBO0L00EA66S

73

T LINDNNE

THr

VH 91-71-2861
NONJ0L50NY0

NNANZOLSNANYO E



90

666° 66
T61'E-
£66° 66
666'66
66666
£65'66
16178~
666°66
W

SG1'9E-
161°€-
{arg-
187468~
9Ev'0L-
820°5-
816°C-
9 11~
‘4034

666°66 =LHN H3

0000
000°0
000°0
0000
000*0
0000
000°0
000°0
0000
000°0
000*0
0000
000°0
0000
0000
000°0
000*0
0000
000°0
0000
0000
0000
0000

€990
vEg*o
9640
9560
9£8°0
954°0
986°0
986°0
956'0
9880
890
5660

3118107
714n0
JLINHINd

* O I NON-ON
ALLLINGOH
31IH1309
ANOTIDTWHD
NI

66666 =CH H3

666°66
801'S

666°466
666°64
666" 66
86666
62981~
Kretn-
66666
‘m

850021~
8211l
801°%51-
AR tAY
166 Th-
790°61-
G85*01-
8L0%6-
V4891~
‘4034

666*66 =YH] H3

JLISYIIWN
JLINOLSYTION
I1T¥Ad
31INOISNK

* YONLINOR-)
INITI0YOIR
LR
UMW

#07 3114W

566°66
866'66
66666
666° 66
566*66
666°66
666°66
tho'8-
bbb' 66
‘W

(88 ¥b-
9L6*vE-
129*401-
0L6'Th-
££0°88-
65922~
£09°08-
s

FASATASS
‘4031

3100143
LINVYIYN
ILTL0HYEAL
*YOHLNON-UN
* YORLNOH-Y2
JLTLNONAYT
3LTH0THI-ON
JLINTAHNY
yI¥vIngy

¥I1UM 4330 NI SVYININ 40 S10NG0Yd ALITIAMIOS 507

666'66 =5TH H3

¢ (51700) WILN3LO4 NOILVAIXO

6'80¥

pro9
08

AN
ANGG3DTWHD
114v00

S4'T = NIAT3N S33030 1/0007 D 5334930 SYILIHONYIHL03D TWIIN3HD

v9'z (2)  30N3Y344IC

5856000 0(* B3 I0N)  SNOINY
STP84000°0(*03°10K) SNOILYD | 3INYIVE JINOI £T100°0 = HIONJMLS JINOI
00°0 --=93W 000°0  00%0 +2(H0)34 (98'¢- Sb'S V)
000 -54W 000'0  00°0 +H(H0)34 996°t-  WT'¥ 0
000 -pdW 000'0  00°0 --p(HDY34 ceete-  £9°01 N
00°0 4w 000°0  00*0 -£(HD)34 &2 00°Z -1
000 4w 0000 00'0 T(HO) 34 £28'y-  6L°0 |
00*0 HAW 0000 00*0 4034 812'L- 000 M
400 -Z(v0S)W 0000 00'0 +H+434 810y~ 126 --¥05
00°0 HOSW 000°0  00°0 Hi4 e - 0040 -0SH
00°0 -b(HOW 0000 00'0 +HN 126°61- 00%0 YOSZH
000 £HD)Y ¥ 000°0  00°0 HOYHN 0000  00°0 --8
00°0 120 8L6'¢-  00°0 +HOM 000°0  00°0 -SH
00°0 HHOW 269'8-  00°0 tHOVD 0000 Q0°0 STH
00*¢ HW e- L0000 +EDIHON 860°L- 000 --£02
00°0 +40534 962'6-  15'¢ +E03HYD 65T 8- VE'ZY -£00H
000 #0834 620'8-  00'0 £0J0H 186°2- T £002H
00°0 -v1034 A AT (A £00¥3 000°0  00°0 ~£04ZH
00°0 £1034 98'5- 280 YOSON 000°0  00°0 £08EH
00°0 +034 019°5-  ££10 0S¥ c9e'8-  00°0 POISEHUN
000 +H71034 128'9- 200 -¥0SH Sv4'01- 00°0 ~-b0ISCH
00°0 ¢34 168'9- 200 ~bOSYN 060°9-  B0*0 ~bOISEH
000 +1034 6506~ 00°0 T 1618~ £6°19 YOISVH
060 - (HD)34 L8'8-  00'0 TIVN SL2'9- 100 -Ho
00°¢ £(HD)1d 090 99'1 +HON zzr'9-  00'0 ('L H
(3708 907 GNY NHdd) ¥ILWA 4330 NI SININDAWOD TVIINIHD
---94N 566°0 -b1034 S84°0 HHHN 9660 -bOSYN
--C4W 956°0 AL ] {860 HHOH ££8°0 --b0S
RZA ££8°0 71034 95440 +HOVD 9860 -¥OSH
4w 9860 +0534 8556°0 +E0JHIN cgae --8
HIW 9860 -b(HO)34 986*0 +E00HVD $86°0 -SH
-C(vas) W 9660 +2(HO) 34 ov80 N 80 --£00
HOsW 5£8°0 +HH034 £28°0 HW G840 ~£00H
-Y(HOY W S£8'0  --b(HDI34 S840 2| 6560 -£04ZH
1Z(HOW 9560 -£(HDY3S £56*0 o 9£8°0 --b0ISTH
HHOW 9560 +H034 586°0 -1 S -p0ISEH
HW 8.9°0 4434 5860 -4 8860 -Ho
+1034 {£8°0 34 9560 ~¢0S) 856°0 H

¥31Y# 4330 NI SIN3IDI44300 ALIALLY

000 NOILYOd ONITIOE 00000 33
00°¢ (%) OZH 00000 4
00000 w
00139180 WioL 00*0 68510
00431140 0ZH 620 4
0043000*0 £HN 00*0 £HN 00*0 £HN 002 1
00$3000°0 N 00'0 4] 00°0 N 68'6 ¥08
00430000 VvH 00*0 #H) 00°0 PH2 0841 9
004300010 141} 000 20 00°0 a0 PTA ¥
00430000 o 00°0 H 00°¢ 4] £y ¥
00430000 STH 000 STH 00'¢ STH £9°01 N
0043501°0 4] 00*0 ] 0v'28 0 9L'8g 484
(*S4y SyVE) SIUNSSIUS WO (Hdd) WY3LS 4330 (Ndd) 431N 4330
A4 (%) IIN3I4IQ
£02/4000°0¢*03°10H)  SNOINY
8E£66000°0(*03*70M) SNOILYD | JONYIVE JINOI 0£100°0 = HLONJNLS DINOI
0'0 0'0 0'0 STH
00 0'0 00 [Aid]
00 0'0 0'0 (Ndd) HOUN HLIN JIYSNIONOD
00 00 0'0
00 9'0 00
00 00 0'0
0'0 040 00 N
0'0 0'0 00 STH
0'0 0'0 0'0 [4ia)
0'0 0°0 0'0 J*930/Hd 0000°0 £HN
00 00 0*0 (Wdd) IL¥SHIANOD 00000 34
0000*0 q
(SY3L1I) Hid3d SYILIN/D SITIM 0000°0 W
MOTANI QINT4 *dH3L 3T0HNMOT Q3UNSYIN J'930/31YSN3AN0D 000 SAIT0S° SSIM
93 ¥3d 5¥9 S¥ALIT 620 El
00z 1
0°0 /000'0  J'930/MK *dH3L/H3 00'0 STH
0'41/€°S0T  D'O30/MNHO  *dN3L/ALINILSISHY 68'6 v08
89 3 $334930 JUNLYYINAL T3NNSYIN 4] [([ax4:} 70
¥H) 08L'T M
002 *J36/9% JYYHISIT <0 SL'5 vl
O/MNOMK  AJTWHING 30UVHISIQ iR £y ]
'SaY SHVE  3YNSSIUJ ONITAWYS STH £9°01 UN
(] 9L°8E oIS
(Z1D) 9°0 3 S3N90 *dH3L NI (2700 S¥@  0'TL/TT'9 0°930/Hd
JTNYS WY3LS (Ndd) 31dWYS ¥3Lvn
*ZHILYM WRNG0Nd
JULIEEE I VHYONM  ZT0C6060ZB00L00¥6466

36T IINmNng

Yo 91-21-2B41
QHF  NONJOLSNNYO

./



51

v66'66
H¥1E-
566*66
666*66
46666
b86' 64
avi'e-
b68°6¢
W3

66460 ~EHW HI

000*¢
0000
000*0
000*0
000%9
000*0
90910
000°¢
]
000*0
0000
000°0
0000
0000
000°C
000°0
000°6
000*0
0000
0000
0000
0000
000°0

0080
££8'0
95670
(560
BEG*0

850
7040
9560
L56%0
8g8'0
£89°0
9860

TE0t 7L
&bT'E-
99892~
12088~
g1 08
£48°%-
$63 2~
Hiel-
RRHIETS

sz
Z14vn0

* YORLROR-9W

31IHi309
AHONIATYHD
NI WY

T ey
i G

Srl-
08ZT6000°0
222160000
000 --=9iW
00°0 --S4W
200 -viW
009 £4W
000 23N
000 HAW
000 -Tv0S)YW
00 05T
00'0 ~v(HD)W
00°0 £(HD} YW
iRy 2RO
0040 HHOW
000 HW
600 10834
000 F0534
00'0 -¢¥1034
00°0 £7334
000 21034
00'0 +7034
00°0 34
000 +1034
000 -¢(HOY3d4
000 £(H0)34
---94W 956°0
--S4W 1560
RZ 8£8'0
AW £86°0
HIW 2860
-Z{p0SI W £86°0
17059 8£8°0
~p (RO W 8880
+2(HOI W £586°0
HHOW £86°0
W £89°0
1034 6180

JLINHIN

ILTIINGEY

66684 =2H H3

666'66
205

56666
666" 64
56666
b66°66
vE8'El-
TIeTT-
b66° 66
‘W

g8l 4Lt~
26601
£96°051-
08y 1I-
288 T
£58'81-
¥a'01-
£
991~
031

w <

5
7

g
2

Z
.

(3

66666 -¥HD HI

= NIAT3N §33493¢ 1/0001

31159040
JLINOLEYTION
3LINAd
3LIAOISON

* MOWLNOW-Y
INITIONIIN
EINE.(IRE]
LI

A 31T

666°66  TYO'RE-
b66°66  ¥58°¥I-
66866  L6b*T01-
866%66  BLET-
66866  906°98-
866%66 BV LT~
666°66 65408~
£90'8-  1£6°S-
66666  BEH'LI-
‘W0 cuodl

3106143
JLINVEIVE
JLTLOHRAL
* HOWLINOW-WN
*YOWINOR-¥D
ILIINOHAYT
3LTY0THI-0H
JLIYIARNY
YIEvInQy

Y3LYM 4330 NI STVYININ 40 SLONQO¥4 ALITIENT0S 907

666°66 =5TH H3

+ (S1700) TWILNILOL NOILYAIXD

LA+

(AL 4]
96

NUN
ANDU3DWHI
714vng

J §334030 SYILINORYIHLIOIOD TWIINIHD

(PR« EREERN|

(*'B3'70W)  SHOINY
(33700 SNOILYD ¢ 3ONVIWE DINOI 61100°0 = HLON3NLS JINOI
000°0  00°0 +2(H0)3d S96°E-  SE'V +HYJ
000'0  00*0 +H(H0)Y 34 9Ty 86T ko |
000°0  00°0 -=¢(H0)34 b6z - 69'11 9N
000°0  00°0 -£(HOY 34 ST0'y-  GE'E -n
0000 00°0 T(HO)3d wie- 9o -4
0000 000 +H034 £90°L-  00°0 4H
000°0 000 Hi3d Shég-  16°01 --¥08
0000 00'0 +34 861°(-  T0%0 ~¥OSH
0000  00°0 +PHR 01£°51- 00°0 vOSZH
000°¢ 000 HOVHN 000°0  00*0 --5
Soo'g- 000 +HOOH 000°0  00°0 -GH
804'8-  00'0 HHOYD 000°0 000 S2H
082°9-  #0*0 +E0JHON YeT* - 000 --£02
bTeeS-  8E0 +E00HYY 9£e'E-  TheSE -£00H
661'8-  00°0 £0J9M 088°2-  Z26'%9 £03CH
HeL- 0000 £02¥3 000°0  00°0 -£042H
6S1°5-  £5°0 bOSON 000°0  00*0 £08EH
109'S-  bE£*0 ¥0SY2 292°8- 000 $OISEHYN
698'9-  20°0 ~p0SY £8°0T- 00°0 -~¥0ISZH
149- 2000 -bOSYN 820°9- 400 -¥OISEH
9LL06- 00°0 I ob1'g-  ST°89 YOISHH
£90°8- 000 TOUN 812'9-  10'0 -HO
LYEAL S A HM 801'9-  00'0 (1)
(3704 907 UNY Hdd) NILVA 4330 NI SININO4WOD WIINIHD
-+1034 G56'0 +PHN 1560 ~pOSYN
+27034 1860 +HOOH 92840 405
+H134 {556%9) +HOVD 9860 -bOSH
140534 9560 +E0JHIN 8g8°0 --8
-¢(HD)34 L5860 +£00HYD 9560 ~SH
AL EE] AN HION ££8°0 --£03
HH034 698°0 HYJ 9560 -E00H
-~b(HDY3d 9560 2 S56°0 -£04ZH
-£(HDY34 9540 9N 8£8'0 -~¥0ISZH
+H034 9560 - 9560 -¥OISEH
33 9540 -3 956°0 -HO
LAEEN £56°0 ~b08Y 856°0 H

Y3L¥M 4330 NI SINIIOIJ300 ALIATLOY

NNANdOLSNANY¥O E

(*S8V 5yvd) S3NSSINL S¥

00
041

[yAt)]

00437€6*0
00437880
00430000
00+3000'0
00430000
00430000
00+3000°¢
0043000'0
10-384'0

00'0 NOILY04 ONINIOE
00°0 (%) OCH
Wil
0ZH
£HN 00%0 £HN
il 000 4
PH) 00*0 ¥HD
o0 000 0
o 00%0 cH
STH 00°0 STH
4] 000 At

(Ndd) WV3LE 433

00000 34
0000*0 i
0000°0 W
[\ A7) 68810
9240 4
000 £HN Sg'g 0
000 N wn vos
000 bHD UL AR M
000 0 9% ¥l
000 H 00'¢ b
000 STH £9°11 N
08° 1L 20 992y 2018

(Ndd) ¥31vM d330

[ANS (%) 30Ny
T19£4000°0(°B3°10H)  SNDINY
TZ526000°0( B3°T0H) SNOILYD ¢ JONVIWE JINOI ZZ100°0 = HIONZLIS JINOI
00 00 0%0 SCH
00 0'0 00 202
00 00 0'0 (Wdd) HOUN HiIA 31VSNIONOD
00 00 0'0
00 00 0'0
00 00 00
00 00 00 N
00 0'0 0°0 SeH
0°0 00 00 203
00 0 00 3'930/Hd 0000°0 THN
0’0 00 00 (Hdd) 3LVSNIONOD 00000 EE]
00000 q
(SY313¥) Hid3T SH3LIN/Y 5334930 0000°0 w
AOTANT QIR *dNIL 3I0HNNOE T3UNSYIN 0°930/31¥SNIINOD 0Ll SaI108° 5510
93 ¥3d sv9 s¥iL 920 4
. ceg n
/000'0  J'030/0K ‘dW3L/H3 000 SZH
/90LTT D'O30/WMHD  CdNIL/ALINILSIS3Y 190 ¥0S
0'9% 3 SIIWI3T JYNLYYINIL TIUNSYIM N 08 1L [Ai]
¥HY (11401 il
(114 238/ JNYHISIE 41} 09'v [2]
94/M0MY A TYHING 39¥¥HISIC tH 00'¢ ]
‘GHV S¥VE  JNSS3MA INITHWYS SCH 89°11 N
0 99°2% 018
0 J $33¥030 ‘W31 JINTYI4TY (%°700) S¥9  0°0£/01°9 J'930/Hd
JHYS WY3LS (Rdd) TVINYS 43LuM
‘ZTHILUN WoN90Yd
TORNYNE IIT YyvanK  £10760402800L00v4666

YR 97-T1-2861
86T TONNNE OHF NINJOLSNNYO

NANZOLSANY¥O E



92

b86°6¢
98L'L-
566° 66
566 bE
b6&* 86
$64°66
98¢~
566764
A

664° 86 ~EHN H3

000°0
000'¢
0007
060
0000
G000
0000
000°0
0000
000°¢C
0000
0000
0000
000°0
000°0
0000
000°0
000°0
0000
0000
0000
000°0
000°0

¥18'0
£16°0
LLg'd
LL6'0
£16°0
£26'0
LL6'0
LL6'0
L0
£16°0
818'0
£46%0

3LIS10Z
2149n8
JLINHIYS

L19'4- CHOHINDN-9H
858" 1g- ALTLINGYN
887°5- 31IH1309
£80°E- ANDITIITWHD
[SLM2S INTTWHY
'303L

g8

o @ @ @
&
DO DB

< <
SIS =]

(=~ =]

£=3

==
SO DS

R
& D

R
=== ==

C TGO OO OO OO

<

000

---94W
--S3W
-rdW
+24W
HiW
-Z(Y0S) W
1605
-y (HB)W
+H(HOW
HHO™
+HHW
+1034

66646 =TH HI

666'66  L16'2¥1-  ILISYIUWN
800 9011 3LINOLSYTION
bbb'66  VGL'B9I- EIRCIE]
866066  WIT'EC- 31In0JSOH
584°66  600'9%-  NOWINON-Y
648°66  TL0'0T- 3INITI0MOIK
£14'51- ST9'01- 31130074
69871~ 56b'8- JUIIW
b64°66  EEDLT- MOD AULIRW
MO UARER 1

66666
66666
566'66
666°66
46666
666°66
b64'66
914~
66666
‘W

806° G- 3100143
#0952~ JLINVHIYN
986'211~  JLILOHYY¥Ad
P14'Sh-  *HOMINOW-YN
12924~ *NOWLNOW-¥3
vZL'BZ-  ALILNOWNYT
Shp*18-  3LINOTHI-OW
926~ JLTHIARNY
5Lb*81- YIN9INaY
‘4031

NILHA J330 NI STWHININ 40 SIONQ0Yd ALITIENT0S 907

66466 <¥H3 H3

666'66 <STH H3

¢ (S1706) WIIN3104 NOILYGIXO

2508 NUN
8'Tv  ANOQ3DWHD
AR 72 Z1yvm

06°7 = NINT3Y $334B30 1/0001 1 5334030 SYILINONYIHLI03D TWIIHIHD
89°€2- (%) NN
8/842000°0(*03°0M)  SNOIHY

9£612000°0(*03°10M) SNOILYD ¢ JONYTVE DINOI pE000*0 = HLONIYLS JINOI

---94W 000°0  00°0 +2(H0)34 yoy'y-  BS°T H¥I

--C4W 000°0  00°0 +HH0) 34 46S'y- 801 L

~pdW 000°0  00'0 --¥(H0)3d Zhyv-  £8°0 Ui

PER 000°0  00'C -£(H0) 34 055°21- 000 -

4w 000°0  00'0 T(HO) 34 SZLes- w00 -3

HAW 000°0  00°0 tHO34 996*L- 000 M

-LSIW 000°0  00°0 ++434 vEe'h-  T1'T --408

+0STY 000°0  00°0 +H3d wrg- 000 -¥OSH

-PLHOY IV 000'0 000 HVHN 26291~ 00°0 VOSTH

£(HOY Y 0000 00'0 HOYHN 00000 000 --§

+ZHDY Y 095%8-  00°0 +HOOK 000'0 000 -SH

HHHOW 296'6-  00'0 HHOYD 000°0  00°0 STH

HEW 1£8'9-  10°0 +E00HON 9884 00°0 --£00

140834 gvp9-  $0°0 +£QJHYD 946~ 9 ST -£00H

0834 92T°6-  00°0 £009M 980°€-  T6'05 £0JZH

-¥1034 ¥2L'8- 00'0 £00¥2 000'0  00'0 -£04ZH

£7033 199'9- 200 VOSOR 000°0  00°0 £08gH

27034 ST~ 10°0 ¥0SY2 9101~ 00°¢ VOISEHUN

+134 T08‘e- 00°0 -b0s% 801°Z1- 00°0 ~-¥0ISZH

21034 ¥E6'8-  00°0 -POSYN 88L'9- T0°0 -p0ISEH

134 T8°81- 000 10 9888~  £5°6E YOISHH

-V (HD)34 28641~ 00%C TI¥N £66°9-  00°0 -HO

£(H0Y34 [ALA S ] +HOH S08'S-  00°0 (*10%) +H

{3I0W 90T ANY Wdd) N3LVM 4330 NI SININOJHOD TWIINIHD

LL8t0 -¢1334 £46'0 HPHN LL6%0 -YOSYN

[L6%0 1034 8460 +HOOH [ALN --¥08

£16'0 +7033 8/5'0 HOVD LL6%0 ~y0SH

1460 10834 1160 +E0JHON £16°0 --$

£26%0 ~b(HOY3d 8260 +£00HYD LL6%0 -SH

{L6'0 +2(HDY 34 v16'0 HOK £16'0 --£03

2160 +4H034 £16°0 Y2 {460 -£00H

£16'0  --v{HD)34 (L6°0 k2 LL6*0 -£04ZH

LL6%0 -£(HD) 34 {L6*0 19 £16°0 --¢0ISTH

LL6%0 1034 1260 -1 (L6*0 -y0ISEH

818°0 434 e -4 1160 -HD

£16'0 +434 Lege -p0SH 8/6'0 tH

YILYM 4330 NI SIN3IJT44300 ALIAILY

MAMINICEANNYD ﬁ

00+3£6£'0
00+35£2°0
00430000
6043000°¢
00+3000*0
00430000
00+3000°0
00430000
10-3945°0

(*5HY S¥YE) S3UNSSIUL S¥O

v e = .

R - N

(SY3L3W) HLd3T
LIEL) QU tRE]

0000 NOIL¥Od ONITIOE
000 (%) OZH
Twiol
0ZH
EHN 000 EHN
N 000 N
vH2 000 VH2
0 000 0
e 000 4}
SeH 00°0 STH
m 00°0 20

pee- ()

ocooocecee
e R N

R N N R = A -l
OO OO O DO

SYILIN/D S3393M
*dHIL T0HNMOT JIUNSYIH

00 /0000 2°930/MH *dN3L/H3
0*6T/b'bbt  D'O3L/NNMD  dWBL/ANIALLSISIY
10% 7 §334030 IUNIVYIAHIL QINNSYIH

0¥ *338/9% JOYYHISTT
ON/MOPH AJTWHING 30NVHOSIA

5y S¥vE  3MNSS3Ud ONITHHYS

(713) 0*0 3§33 *dW3L FONINIIH

TaNnang

(Hdd) WYILS 4330

EWLENEER) O
yr6L2000°0( 03 10H)  SNOINY
19022000 0(*03*10N) SNDILYI

600
000
000

00°0

000
(A4 4

+ 3INvIvd JINOL

SZH
202

(Wdd) HOUN HLIN 31YSH3ONOD

YN

S2H

[Ai]

2'930/Hd

(Hdd) 3LVSNIONOD

3°930/31¥SNINDI
93 ¥34 S¥9 S¥3ILIN

N

L)

o0

tH

STH

20

(%4700) SY8

FTdWVS WYILS

£HN

$H2
20
H
SZH
€0

00000
00000
0000°0
0628
b0
0040
ST
s
091
80°1
£8'0
/AL 14

3
4

™
*55510
E|
1
+08
O
LA]

¥

N
2018

(Wdd) ¥31Um 4331

bE000°0

00000
00000
00000
0000°0
06°£E
%0'0
00'0
000
STl
0f' L
0vs°0
09'1
80°T
£8°0
(4l 14

0*0£/S8'S

= HISNIYLS JINOI

£HN

EE]

i

W
SA1705°SSI0
3

n

STH

v0s

0

M

LAl

b

N

2018
2'931/H4

(Ndd) TTdWYS ¥ILUR

‘THILYN WyNO0Yd

JONUANHNY  ¥T0Z60602800L0046566

2861 TINAYNE

W
QHr

91-21-2841
NNNA0LSNNYO

NANAOLSNANY¥O E



- 93

666°66
8Ib'g-
466° 66
86666
866°66
866" 66
8Tv'g-
566" 66
]

566° 36 =

866°66  TE6PHT-  ILISYINUN 666°66 LW 9%~ 3100143
09498~ LISI0Z $60°S  TL8'IT  3LINOISYTION 86666  YIL'ST- ALTHVEIVA
81 L- 1149N0 864°66  6L%*0L1- ILT¥Ad 666°66  OE¥'S11-  3LTIOHNAd
[AR:) o FLINHIN 46646 HVE'EI- 3LIAOISNN 66666  ITp'9%-  ‘YONINOW-UN
V554 *HONLNOW-94 666°66  BIS'9Y-  "HOMINON-Y 566°66  0L5'b6-  CHOMINOR-¥2
8L0°EE- JLILINOYN 566°66  THZ'0Z-  INITOOMIIN 666°66  S06'8Z-  ILIINONMYY
(8°5- 31141309 19151~ L29°01- 31140074 666°66  509'18-  ILTNOTHI-OM
601 ANOU3IWHD 12g* 11~ G54°8- EIRSALA] 8¥Z'8-  061'G- JLINTAHNY
181'41- INTIWRY 66666  S9L'L1- MDY 3LIAW 86666 ¥Z9'81- yIyvInay
‘4031 ‘W3 N0AL ‘JW2 ‘H03L

Y31¥M 4330 NI STWHININ 40 S1IN00Yd ALITIENTIOS 907
EHN HI  666°66 =TH HI  666°66 =¥HD HI  446°44 =STH H3 ¢ (8170n) WIINILOd NOILWIIXO
1496 N
0'6f  ANOGIDTYPHD
8'89 71490
T6'C = NIATIN 5334930 170001 7 §334930 SY3L3WONY3HI0F WIIKIHD

9461 (%) 30N3y34410

FOP6F000°0(*B3'J0N)  ENDINY
0vZ05000°0(“83°10H) SNOILYD | JINVIVE JINOI £8000°0 = HIONIYLS JINOI
00'0 -=~24W 000°0  00°0 H2(HD)34 068~ L6 W
00°¢ -54W 0000 00°0 ++(H0) 34 sbyb- 68T H
000 -viW 0000 00°0 --7(H0)34 Sy 180 N
000 £4W 000'0  00°0 RACOKE 968'y-  Sk'0 -1
00°6 4w 0000 00°0 T(H0Y3d 1856~ S0°0 -4
0c'0 HAW 0000 00°0 +H034 882°8- 00'0 E
000 -C(v05) W 0000 00'0 134 FATAL S -3 --¥08
0000 05w 0000 00°0 +H1d et~ 00°0 -b0OSH
00°0 -VHOY W 000°0  00'0 HVHN $0S° 9T~ 00'0 Y0SZH
000 LHLW 000°0 000 HOYHN 0000 00'0 ==
000 +ZHTY 050'8-  00°0 HHOON 0000 00'0 -SH
000 HHOW 16~ 00'0 +HOYD 0000 00°0 SZH
000 HiW 8yI'9-  90'0 +L00HON 162°4- 000 --£00
000 +v0534 £68'S-  ¥I'0 +E0DHYD LA S TAS 14 ~E00H
000 #0534 8z0'8-  00'0 £0098 188°8-  08'SZ £00ZH
000 RANEE] 0T~ 00'0 £00V2 000'0  00‘0 -£082H
000 £71034 [ALA N (A ¥OSOH 000°0  00°0 £092H
000 +21034 996°5-  SI'0 ¥0sv2 06L'6-  00°0 YOISEHYN
00°¢ ++7033 F19°L- 00'0 -+0SY vOZ 11~ 00*0 --p0ISZH
000 34 £92°8- 00'0 -vOSYN e'9-  0°0 -bOISEH
00°0 +1334 629101~ 00°0 ! 8Tv'g-  #L'9E YOISHH
000 ~P{H0)34 £82°0T- 00'0 TIN £4649-  00'0 -HO
00°0 £(HD)34 158°€-  2°f HIN 0vZe9-  00%0 (*13%)
(304 907 ONY Hdd) ¥3LYM 4330 NI SIN3HOJMOD TWIINIHD
---94W 596°0 -¢1034 ¥96°0 HHN £94'0 ~Y05YN
-84 960 1034 §96*0 HHOIH 9980 --k08
-pdW £9840 +7034 596°0 +HOYD 596'0 -bOSH
24 £96*0 +p0534 596°0 +E0JHIN £98'0 --§
W C96'0 -¥(HO)34 5960 +E00HYD ¥96°0 -SH
~T(k0S) W 5960 +Z(H0) 34 0480 HON 998'0 --£07
05 £98°0 +HH034 898°0 1442 5960 -£00H
~v(HO) W £98° --¥(HM 34 V960 + ¥96°0 ~£04¢H
HT(HD) Y 594* -£(HDY 34 5940 VN £98°0 -~b0ISTH
HHOW §96*0 +HO34 ¥96'0 -1 £94'0 -bOISEH
HW veL0 ++434 ¥96°0 = ¥96°0 -HO
+7034 898°0 +34 596°0 ~basN 9960 H

Y31¥M 4330 NI SIN3IDI44300 ALIAILDY

NNNdiOLSANYO E

0043020
00439620
00430000
00+3000°0
00+3000°0
00+3000°0
00430000
0043000 ¢
10-36£840

(*Sgy S¥vd} 534NSS3¥d 549

0040 NOILY¥DA 9HINIOE
00°0 (%) OZH
wioL
0ZH
£HN 00'0 £HN
N 00'0 N
¥H) 000 ¥HD
o0 000 0
4] 00°0 eH
SCH 000 STH
i) 000 202

(Wdd) WV3LS 4330

0000°0 EE}
0000°0 1
00000 w
06'T¥ '§S810
500 4
00'0 £HN A 1
00*0 N 629 v08
00°0 PHD 0£5°¢ 9
00*0 0 £0'S [A]
000 oM [ 301 A
000 STH 18*0 N
014t i 66'C8 t0IS

(Hdd) ¥3LVM d330

£8°41 (%) 30N3MN3ddI
br00S000°0(*B3*10N)  SKOINY
9£809000°0(*03°0K) SNOILYD | 3INVI¥E JINOI 68000°0 = HLONJNLS DINOI
00 00 00 SZH
0'0 00 00 202
0'0 00 00 (Ndd) HOVN HLIM 31YSN3IONOD
00 00 0'0
0'0 0'0 00
0'0 00 00
0*0 00 00 N
0'0 00 00 STH
00 0*0 00 200
00 00 00 J°930/Hd 00000 THN
0'0 0'0 00 (Ndd) ILVSNIINOD 00000 34
000040 1
(SY3L3W) Hid30 SYII3M/] 8334930 0000°¢ W
MOTIND QINTd W31 3T0HNMOOD 34NSYIM 3°936/31YSNIINDD 04°Té Sq1708° 8814
9) 434 S¥9 s3I 500 4
A N
0°0 /000°0  J'930/MH *dW3L/H3 00'0 S2H
0°61/£'191  D'O3U/WHHD  *dW3L/ALINILSISIY 629 v0S
YA 3 533YIIM JYNLVYIMIL 13UNSY3IM 4] 01'¢g 20
PHD 0£5°¢ M
0'0 *335/9 J04VHISIO a £0°S LAl
9/N0MN AJTWHING J9YYHISIR tH 68°T A
‘GOV SYUE  JuNSSIUd ONITdWYS STH 18'0 UN
200 7 3r44 c0Is
(Z10) 00 3 S33¥030 MCLEIQENGEREEER] (3°700) S¥9  0°0£/62°9 1'930/Hd
T4RYS WY3LS (Rdd) T1dWY¥S H3Lum
‘ZHILYN WYYI0Md
TaNn¥ng YEINHNK  ST0Z6060TBO0L00k6666

YH  91-21-2841

7867 1NNNNG QHF  NONJOLSPNNC

NAN4OLSANYO E



94

666°66
1268~
56666
86666
56666
686°66
1268~
666° 66
W

666° 64 <EHN H3

0000
0000
000°0
0000
000°0
000°0
0000
0000
000°0
000°¢C
000°0
0000
0000
900°0
0000
0000
2000
000*0
2000
000°0
000°0
0000
000°0

£18'0
[N
LL6'0
1L6'0
T18°0
(60
L1860
LL6'0
1480
[A13]
£18°0
1£6°0

908 41~
1262~

958° 0%~
L5V*011- 'Y
£0£°6E -
beliL-
796 A
£78°51-
‘4031

566

o o
S S

=

<« @

<

<

Lo = - =T = ]

I~

N

< <
SO DO SO

<
S
(=3

000
00*0
000
000
000
00'0
000
000
00C
000
000
00'0

---93W
--G4W
-bdW
24
HIW
~C(Y0S) W
+0SW
-¢(HO) W
HHDW
+HHOW
HW
+1034

866°66  T9L'WIT- ILISYINWM 66666  SBL'&Y- 3100143

31ISI0Z £6£°6  5IS°ET  JLINOLSYTIOM 66686 089'L2- JLINVYIVA

714Vn0 64666  L¥9'€0Z- 3LI8Ad 66666  L¥0'911-  3LIIOHYYAd

3LTNH3Y 666°66  280°LZ- 3LIN0ISAN 866°66  BLE'YS-  HOMINOW-YN

ONLNON- 04 666°66  TOL'¥S-  CMONINOR-Y 666°66  £LL'601- *YDNINON-¥D

ALTLINOVH b66'66  666°TT-  INITIOWIIM 666'66  8Z6'TL-  JLLINOWAVT

31IH1309 SI1'91- 12601 J1140Mm14 666'66  T6L'¥8-  ILINOTHI-OM

NOG3DTWHY 888 11~ 025°'8- I RH UT6-  BRLb- JLTHTAHNY

INLIWRY 66444  BLE'61-  MDT 3114 b66°66  ¥10'1Z- yryvngy

W3 C¥0al W) r¥osl

Y31YM 4330 NI SWHININ 40 SLONGO¥d ALINIENI0S 907

‘65 =TH HI  666°66 =vHD HI 66666 =STH H3 ¢ (S1700) TWILN3L0L NOTLVAIXD

£'865 N

0'0 ANDOIDWHD

16 1149010

1£'F = NIAT3Y S33¥930 1/0001 3 533Y93IM SYILIHONY3HIOI WIIHIHD
85'€¢- (%) AN
£202£000°0(*D3*10N)  SNOINY

69Z6Z000°0¢*03° 10K SNOILYD ¢ JINVTVE JINOI 000000 = HLONIYLS JINOI

-—-94W 000*0  00°0 +2(HDI3 £62'y-  ¥0'T +4Y2

--G3W 000'0  00°0 ++(H0Y3d c8g'y-  I1S'0 +

-rdW 000°0  00°0 --§ (D34 GEG'y-  ¥9'0 19N

€W 000'0  00°0 -£(H0)Y 34 08G°Z1- 00°0 -1

4w 0000 00'0 Z(H0Y3d 188'5-  20*0 -3

HiW 000°0 000 034 f8r 6~ 00°0 M

-Ls) W 0000 000 134 668y~ 12°1 --¥08

05 060'c 000 +H34 ¥89'6-  00'0 ~¥0SH

-F(HOW 000'0  00*0 +PHN S62°61- 00°0 bOSTH

EHOHW 000°0  00°0 HOVHN 000°0  00'0 --§

1T W 021'6-  00°0 +HOOH 000°0  00'0 ~SH

HHOW TP1*01- 00°0 1HOVD 0000 00°0 STH

HW 15449- 20'0 +ZOTHON S0~ 10'0 --£02

10834 e6L'9- 00 +£0JHYD £86°8-  06'L1 ~200H

¥0534 G6E'8-  00'0 £000M fl6'E-  65'9 £0J2H

RAEE! £02°8- 000 £00¥2 0000 00°0 -£04¢H

£1034 026'9-  10°0 YOSOH 000°0  00°0 £04EH

271034 - 1000 ¥asyd 08£°0T- 00°0 POISEHUN

+7034 £56°8- 000 ~b08) 14001~ 000 --¥0ISZH

[AREE T6- 000 -YOSYN phe9-  10°0 ~¥0ISEH

+1034 ¥96°81- 000 T 1268 11 YOISPH

~b(HD)34 Sv9'8I- 00°0 TN Sy0'e-  00'0 -Ho

£(H0)34 192°0-  £21'7 HOW y08'9-  00°0 ('129)

(3104 907 ONY Hdd) Y3LVM 4330 NI SININOIWOD WIIN3HI

{80 -¢1034 LL8°0 HPHN £L6°0 -¥OSUN

£L6°0 27034 [L6'0 HHOON FAT ] --¥08

AT +7034 L6 HHOVD {460 ~¥OSH

LL6°0 +v0534 LL6°0 +E0JHIN 7160 --§

LL8'0 ~P(HD)34 1080 +£03H9D {80 -SH

LL6%0 LAGIDEE §16°0 HOH [ALN --£02

2160 +H034 £76°0 H¥ LL6°0 -£00H

I16'0 —-bHO)34 {L8°0 + 1260 ~£04¢H

LL6*0 ~2(HD)3 60 N TT6°0 -~¥0ISZH

LL6°0 +H034 £L6°0 -0 £L6°0 ~bOISEH

L18°0 Hi3d 1160 -4 {60 ~HD

£16°0 34 LL8'0 -¥0SY 8L6%0 H

¥31¥M 4330 NI SIN3IOI44300 ALIAILY

10-3CEV*0
10-310b*0
00+3000*0
00+3000°0
00+3000°0
00430000
0043000°0
00430000
20-301E*0

(*S8Y SYY4) S3UNSSINJ SY9

CC O OO
OO DO OO

(SY3L3M) Hid3u

00°0 NOILY¥0d 9NITIOE
00'0 (%) OZH
wiol
0ZH
£HN 000 £HN 000
N 00°0 N 00°0
VHD 000 ¥HI 000
41} 00'0 20 000
4] 00°0 CH 000
StH 00°0 SeH 00°0
[A18] 00'0 [Ai4] 0941
(Hdd) WY3LS 4330
8S'£7- (%) INJIC
TZ0CL000°0( D3 10K)  SNDINY
£9252000°0(*03*70K) SNOILYD ¢ 3ONVTvE JINOI
' * SZH
! ! A1}

(Hdd) HOYN HLIN 3JYSN3UNOD

-

N

SZH

20

2'930/4d

(Wdd) 3LYSNIANOD

SO OO OO
R N - -

OO OO OC OO T OO
CO O DO T DO

SY3LI/I §334930

M074NI GINNd  °dN3L 370HNMOD J3UNSYIN 3+930/31YSNIANDD
9% ¥34 S¥g S¥IN

0'0 /000'0  2°93N/AN pELEIVEE]

0°61/8°%Ey  0'030/NWHO  ‘dW3L/ALIALLSIS3Y
891 3 5334930 FNLVMILKAL A3¥NSVIN N
¥HD
00 *238/9% J9UVHISTT 41}
GN/MOPH AJIWRINI 3Q¥VHDISIA 4}
‘SAY S¥¥d  3YNSSIUd ONITdWYS SCH
414
(Z1D) 0*0 1 S3N9I *dW3L 3ONIYIS (2°70A) SVO
FTdNYS WY3LS

JUBHLTE:S

00000 EE]

00000 i

00000 w

0z°87 ‘58810

£0'0 E]

£HN 000 htl
N TAN vos
YHD ove*t M
0 S0*Z ¥
H 1840 A
SeH ¥9'0 N
[Aia] ¢ 018
(Ndd) H3L¥M 4330

0v000*0 = HLON3NLS JINOI
00000 £HN

00000 34

0000°0 g

00000 W

07°81 SUI705°SSIQ

£0°0 4

00°0 n

000 STH

£2°1 v0S

0941 20

062 T oW

S0°¢ LA]

180 b ]

b0 YN

AV oIS
0°0£/08'9 J'930/Hd

(Hdd) TTdWYS 31U

*THILYN RYY90Nd

TIN DT 3N0S  970260602800L00V6666

7861 IONN¥NG

YH  91-71-2841
OHT  NONJOLSANNO

T



95

566'66
vé8'l-
66666
86666
666°66
£66° 86
v68'z-

Sév'oL-
bé8*T-
0L1'9g-
084°18-
678°LE-
88.'¢-
699°2-
[A A
4031

66666 =THN H3

000°0
000'0
000°0
0000
000°0
000°0
0000
000*0
000°0
0000
000'0
000°0
000°0
0000
000°0
0000
000°0
000°0
0000
000'0
000°0
000°0
000°0

010
Va0
8180
980
490
618°0
6180
618°0
9280
&9v0
18240
c18‘0

3LISI0Z
Z1yyno
ALINH3Y

* YOWLNOH-OH
JLTLINOWH
311K 309
ANOT3DTWHD
INIITONY

666° 66 =TH HI

5t

£e1-

006¥6920°0( 030K

3LISYDHUN

3LINOLSYTION

b66°66  £22°801-
Whee 51401
66666  STV'OLI-
866°66  996'41-
§66'66  000°48-
b86'56  1E9°L1-
L9211~ L2501~
£18'8- (58’4~
§66'66  EVLET-
‘W3 Nod

66666 =vH) HI

= NINT3Y S33030 170007

(2)  30N3¥34n
SNOINY

31I8Ad
JLINOJSNH

* YORLNON-3
INDTD0MDIH
3L1yonTd
IIIWI
A0 3T

66466 TIL'TH- 3100143
866'86  ¥TT'VI- EIRS AL
666'66  657°B8-  JLILOHNNAd
866°66  6L0'6E-  'HOWLNOW-UN
666°66  0££°08-  'NOWINON-YD
b66*46  YTT'9C-  ALILNOWNAYT
66666  GT&'6L-  ILTYOTHI-ON
ohEtL- SPE'S- JLTHUAHNY
466'66  BOY'91- yIyvnay
‘W3 N0l

Y3LYM 330 NI STWYINIR 40 SLINQON4 ALITIENTIOS 907

666°66 =6TH H3

¢ (81700) TWIIN3LO4 NOILVQIXO

[A:1A8 HUN
b'E6  ANDI3IWHD
18441 Z1yvno

0 $334930 SYILINOWY3HIOID TWOINIHD

Z0v45920°0(*03°T0W) SNOILYD ¢ 3JINVVE DINOI £2820°0 = HLONJYLS DINOI
000°0  00'0 +2(R0)34 [ VA S -4 HY)
000°0 000 H(H0)34 890'f-  Ob°ff L]
0000 00°0 --p(HO)34 809°T-  TL'99S N
000'0  00°0 ~£(HOY34 S5 oY AT O 241 -n
000°0  00*0 (HBY 34 8/6'f- 20°S -3
000°0  00°0 +H03d 6809 00'0 3H
000'0  00'0 34 896'7- 1£°%01 ~=¥0S
0000 00°0 +Hd 960~ 10'0 -bOSH
000°0  00'0 +PHN £v0°91- 000 bOSTH
600°0  00°0 HOYHN 000°0  00°0 --§
8/6'C-  ¥0'0 +HOOR 0000 00°0 ~SH
S64'9- 100 +HOYD 0000  00°0 SCH
£82°%-  bb'y +E0JHON e~ 81°C --£00
S95'e-  £5°42 +203HYD 089°1- £2'5L21 -£00H
peI'G-  45'0 £000H SEheZ-  86'LT £002H
sy 10 £00¥) 000°0  00°0 -£08ZH
L0t~ 60°01 YOSON 0000 00'0 £042H
999°%-  £6°C ¥05%2 9IS~ 80 YOISTHUN
956'%-  05°1 -b0sy 8L6°¢-  00'0 --b0ISZH
£LI%- 00°8 -yOSYN vy QUL -$0ISTH
e9'9- W' o L1 Mol VAY 4] YOISHH
volte- 01'1 TN 199~ L£°0 -H0
(148 Sl AN HN £81'¢-  00°0 (1) 4

(370N 907 OV Hdd) ¥3LUM J330 NI SININOAWOD WIINIHD
-v034 £080 HPHN 928°0 -¥OSUN
271034 ££8°0 HHOOW 90 --b0S
7034 0880 THOVD 61840 -¥OSH
+h0534 S18'0 +E00HON 2940 --§
~b(HD)34 0£8°0 1E00HYY 118°0 -SH
HH0) 3 {080 HON ¥oy'o --£02
+HH034 860 +42 c18*0 -£00H
--p(H) 3 £08°'0 ] £08°0 -£0492H -
-2(HD 3d S18°0 N &9%°0 --¥0ISZH
+H03J £08°0 -0 S18°0 -¥0ISEH
+H34 1180 -3 118°0 -H0
+3d 98°0 -b0SN £v8'0 H

00°0 ~-=$4W
00'0 --5dW
00'0 R ZR
00*0 W
00'0 24N
00°0 HIW
000 TS W
00 HOSW
00°0 - (HOYW
00'0 LHOW
00°0 1T
000 HHOW
00°0 HW
00'0 +0834
(] $0534
000 -¥1034
000 £1234
000 034
00'0 #7034
000 [AREE]
000 11034
000 RAGIEE]
000 £(HOY34
---94W cI8'0
--C4W £28°0
-¢dW 90
4w £28°0
HIW 9280
-Z(v0S) W 9280
+HOSW 90
-f(HO) W 90
HHDW £28'0
HHOW £28'0
HW 1220
1034 8.0

¥31¥M 4330 NI SIN3IJI44300 ALINILDY

NAN4OLSNNY¥O mu

000 NOILY0d ONINIOE 00000 EE]
000 (%) OCH 0000°0 g
00000 W
1043692°0 wiol 004951 *5*SGI0
104381240 0ZH £0°'S E|
00430000 £HN 00'0 £HN 00°0 £HN [N /A n
00430000 4} 000 N 00°0 N 96°021 ¥0S
00+3000*0 YH) 000 PH 00°0 ¥HY §£0°8 oM
00+3000°0 i 00°0 20 000 0 1802 LA
00430000 o 00°0 H 00°0 4] vg'ee b
0043000°0 STH 00°0 SZH 000 SZH 98°895 N
00+3Tv¥*0 20 00°0 [A 00°6601 z0 12'8L 201S
(*58Y S¥¥8) S3UNSSI4 SV (Hdd) WY3LS J330 (Ndd) ¥3LVM 4330
- (1) 30N334N
S/B6bL20°0(*03°10H)  SNOINY
ZL9604Z0°0C B3* T10H) SNOILYD  © 3ONYIVE DINOI TT620°0 = HIONIYLS JINOI
0'0 00 00 STH
0'0 00 00 [4i]
00 0'0 00 (Hdd) HOVK HLIM 3LYSNIUNOD
0'0 00 00
] 0'0 0'0
00 00 00
00 0'0 0'0 N
0'0 0'0 0'0 SZH
0'0 00 0'0 o0
040 0'0 00 2+030/Kd 00000 £HN
0'0 00 00 (Hdd} 3LYSNIANOD 00000 3
0000°0 4
(SY3130) Hld3d SY3LIN/D §334930 0000°0 W
MOTNT QIS *dWIL TIOHNNOT TRINSYIN 7°930/31YSNIINGD 00°4¥ST  SUI0S°SSIN
O ¥34 SY9 s¥ILIT £0°S 4
00521 n
0'0 /000°0  2°930/MH *dN3L/H3 00°0 STH
0°81/9'% J'930/KRHO  *dW3L/ALIAILSISIY 96°021 v0s
§'45 J S33Y030 JYNLYNIANIL T3MNSYIN 4] 00°5501 (A1)
PHY ov0°8 Ll
00 *235/9M IYHISIT <0 18°07 ¥
9N/MOrK AdWHINI 308YHISIC 4] v8'eL b
‘SAY SHYE  UNSSIYd ONTWYS STH 98895 N
200 02 6L 20Is
(719) ¢*0 J 5334930 ‘dN3L JN3YI4TY (7°70A) S¥9  0°82/80°L 3*930/H4d
JTdWYS WYALS (Rdd) ITdHYS ¥ILvN
*THILUM WHYOOYd
TaNning TAN3SYD  L10207402800£00¥4646

7847 TANNYNG

YH 91-21-2861
HT NANAOLSAYND

NAN4OLSNRYO EH_



- 96

000°0
000°0
000°0
0000
0000
000'0
0000
000°0
0000
0000
000°0
000°0
000°0
0000
000°0
0000
000°0
000°0
0000
0000
0000
000°0
0000

L0V
0490
$04°0
9060
L9
v06°'0
b06°0
v06°0
906'0
4940
Qsv°0
£06°0

000
00'0
00*0
00°0
000
000
[
00°0
00°0
00'0
00°0
00°0
00'0
000
00°0
000
0040
000
00°0
000
000
00°0
00°0

---94W
--54W
-pdW
24w
HiW
EAG A
+05W
-P(HOYW
12RO
HHOW
HW
+1034

G4b'sb  BL6'6E- 3118102
Sh0h-  SH0'E- 714400
666°66  L19°T4- 3LINH3Y
666°66  196°CTT-  *NOMINOK-OM
564766 (BO'9E-  ILILINOWM
666°66  0SV'L- 31IH1309
Gv0'h-  TY9'E-  ANOZITTWHD
s66°46  L52°91- NI
YWl 03l

46666 =CHN H3  666°66 =TH H3

bebtes V04 1BI-
020'01  9ve'El

bbb 66 E¥O'TIE-
bbb'66  BBE'LT-
48666 599195~
bb4'46  VIL'EL-
18521 €20*1i-
09y*L- 09v°8-

66666  615°02-
‘IW3 '¥03L

666° 66 =¥HI HI

TP*E = NINT3Y 53830 170001

90~

() I

1££85£00°0¢*D3* M)  SHOINV

=94

--GdW
B2
£4W
W
AW

-2(V0S) W

05 W

-p(HDYW
£(HO W
2RO W

HHOW
HHN
440534
#0534
-¥1034
£7034
034
++1034
[AUEES
11034

-b(H0Y34
£(H0Y34

£060
5060
¥9'0
506°0
9060
9060
¥L9°0
(A8
5060
506°0
0Sv*0

JLISVIUYH
JLINOLSYTION
ETETE]
I1IA0DSMH

* YORLINOK-X
INITI0NIIN
EFRE.(LRE]
AUIIW)

K07 1AW

66646
66646
666°66
46646
b64°66
466°686
666" 66
9£0°8-
666°66
U A

0£8°05-
44182~
9LLOVT-
£92°95-
19¢°£11-
yaLze-
YL 'S8
899°v-
ob9 12~
*¥03L

3100143
JLINVEIUN
JLILOHYNAL
* YOMLNOH-YN
* YOWINOK-¥D
ALIINGHOYT
ILI¥0THI-OW
JLIYAARNY
YIvINgY

¥3L¥A 4330 K STVEININ 30 SLINAY ALITIENT0S 907

666*66 =STH H3

t (51700 WILIN3L0d NOTLVEIXO

059
§'8~
L4

N
ANOO3TWHD
11308

9 5334930 SYILINOWYIHL039 TWIIHIHD

99¥CEL00°0(*D3* 10H) SNOILVD ¢ JINYIVE DINOI 95600°0 = HIONIYLS JINOI
000°0  00°0 12(H0)3d L18°8- 2 +v0
000°0  00°0 +H(HO134 0L0'g- BI'EE +
000'¢  00°0 --F(H0)3d werz- 1969 N
0000 00'0 -£(H0)34 v0'e- S8 -1
000'0  00'0 2(H0) 34 vov'y- 5.0 -4
000°0  00°0 H03 181401~ 00°0 M
000'0  00°0 434 TACAL L --408
000°0  00*0 34 182411~ 00°0 ~¥0SH
000'0  00°0 HHR 6ve'ez- 00'0 YOSZH
000°0  00°0 HOVHN 000°0  00°0 -5
Sp0'9-  ¥0'0 +HOOR 000'0  00'0 -SH
s0L°¢-  00°0 +HOYD 0000  00'0 SZH
BYL'v-  L0'9 +£00HM £09'8-  86'Y1 --£0)
gve'y-  SI'T +£03HYD NeT- UL -£0H
£08'g-  SI'E1 £0J9K wely- a1 £03CH
coey- L'V £00%0 000'0  00°C -2082H
(91's- 180 ¥0SM 000'0  00°0 £O8EH
8909~ T1'0 ¥0s¥d 919'9-  £0°0 YOISEHYN
959'9-  £0°0 -b0Sy Ske'l- 00°0 --¥0ISZH
vEL'9- 20°0 -pOSWN vEL'S-  0L'0 -¥0ISEH
£08'(-  00°0 o &v0*y-  85°8 yOISYH
agti- 0000 TOUN £z2's-  01'0 -Ho
0£8'2-  ¥é°'SE +HON (8'8-  00°0 (*10%)
(30K 907 ONY Wdd) ¥3LVA J330 NI SININOJHOD TWIINIHI

-v1034 668'0 HHN 9060 -bOSWN
W3 606'0 +HOON 9990 --408
+1734 8060 HH0V2 ¥06°0 -bOSH
40534 £06°'0 FE0CHIN yi9'0 --§
-¢(H0)3d 806°0 +200HVD 2060 -SH
+2(HD 34 v69'0 HON 0L9°0 --£02
+4H034 189°0 Y3 £06°0 -£00H
~~p(H0)3d 006'0 +H 6680 -£0§2H
-£(H0)34 £06'0 N £L9°0 --¥0ISTH
HO34 006°0 -1 £06'0 -¥OISEH
134 206'0 -4 2060 -Ho
+H34 9060 -$0SH y16°0 H

1890

W3LVA 4330 NI SINITII44300 ALINLLOY

NANAOLSNAIYO EH_

10-3842°0
10-36£2°0
00+3000°0
00430000
0043000*0
00+3000°0
0043000°0
00130000
£0-3524°0

(*SgY S¥vA) SIYNSS3Yd SVO

00'0 NOILY04 ONITIOE
00°0 (%) 0CH
™i0L
0ZH
THN 000 THN
{ 000 N
VH 000 ¥H)
a0 00'0 20
4] 00'0 N
STH 00'0 STH
Ai] 000 20

(Wdd) WY3LS 4330

000 £HN
00°0 N
000 ¥H
000 20
000 tH
000 STH
00262 20

00000 EE]
0000°¢ g
00000 W
[N 743 ‘g'681d
AL E
[ har 14 1
199 ¥0s
9Ty M
[A M ¥l
62°EF ]
b9G9 YN
28'S [A8

(Ndd) ¥31v4 4330

80°g- () IWNNIHI
¥8455£00°0( B3 10K)  SNOINY
v£0EEZ00°0C D3 T0N) SNOIL¥D  § JONYIWE JINOT 16400°0 = HLINIYLS JINOT
00 00 00 STH
0'0 0'0 0'0 A}
0'0 00 0'0 (Hdd) HOVN HLIM JLVYSNITWC]
00 00 00
00 00 00
00 00 00
00 0'0 00 YN
00 0'0 0'0 STH
0°0 00 0'0 09
00 00 0'0 3'930/Hd 0000'0 £HN
00 00 00 (Hdd) 1YSNIUNCD 0000°0 EE|
00000 |
(S¥3L3M) K13 S¥3ILIMN/D 53030 0000°0 w
AOTSNI OINTS  *dW3L TOHNAOO QIUNSYIN 3*930/31YSNIINDD [N 743 SG1705*SSIM
9y 434 59 S¥3ALIT 8.0 E|
ST6L n
0°0 /000°0  3°930/nH *dN3L/H3 000 ScH
0'63/%°ST J°930/HWH0  *dNAL/ALIAILSISHY 199 v0s8
082 7 $334930 JWRLVHIMNIL Q3UNSYIH 4] 00*26Z 02
VH 069 1% o
0*0 *335/9% J9Y4YHISTE 20 A2 w0
ON/MOPH AJIYHING 30¥VHISTO tH 62°'€8 b}
‘SAY SHVE  JUNSSIN4 INITARVS SZTH ¥9'69 YN
00 i8S 2018
(Z10) 0*0 3 533930 TR EREEE L) (%'700) S¥9  0°£2/08°'8 3°930/Hd
TT4RYS WY3LS | (Hdd) T14WS H3Lum
*THILEN HYNO0Ud
1aNnung NLYAUNANVONYL BT0Z0T60Z800L00v4666

86T TANMYNG

Yo 91-21-2841
QHF  NONJOLSNXNO

NANJOLSANYO mE



_97_

APPENDIX 3.

Results of analysis of cold groundwater from Burundi
supplied by REGIDESO.
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