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AFFORESTATION AS A FORESTRY STRATEGY FOR REDUCING
CARBON DIOXIDE EMISSION IN NIGERIA
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Abeokuta, Nigeria

Greenhouse gas (GHG) emissions should be regulated for ecosystem and environmental
stability. GHG reduction from-the forestry point of view can be facilitated either through
CO, sequestration, reduction in emission factors such as deforestation and other
biotechnological control systems that limit air pollution. In this paper, the role of
Jorestry in reducing carbon emission is outlined. Analysis of afforestation as a means of
reducing the emission of carbon dioxide in Nigeria is carried out after highlighting other
possible forestry options such as conservation, reforestation and improved harvesting
and utilization technology. In order to meet the wood requirement for various uses in
Nigeria, additional 12,000 ha of pulpwood plantation is required by the year 2000 rising
10 29,000 ha in 2010. The pulpwood plantation, for ecological reasons, should generally
be concentrated in the south. Pole and sawnwood production should be based in the
south and'the middle belt of the country to the tune of 0.85million ha. by the year 2000
and 1.8million ha in 2010. Fuelwood plantation establishment should be located in the
middle.  Belt and northern parts of the country to the tune of 7.4 million ha and
8.2million ha. in 2000 and 2010 respectively. The overall afforestation program will
require 8.4 million ha in year 2000 rising to 9.9million ha. in 2010. It is expected that
about 519million and 687 million tones of CO2 will be sequestered from these
plantations during the same period. It is suggested that while international support is
required to embark on the afforestation programme, private and community
participation should be encouraged. It is also suggested that the scheme should be
supported by appropriate policy and legislative structure and should be directed towards
ecological contribution rather than commercial forestry per se

INTRODUCTION

The Nigeria’s forest wealth is characterised
by a diversity of vegetation types and
microclimates contributing to environmental
stability. With the on-going debate on global
environment and climate change, the need
for conservation of forest resources enjoys
worldwide attention. The ecological role of
forests in maintaining climate, locally

through hydrological cycle and globally
through carbon cycle, acting as carbon sink
and balancing carbon dioxide concentration
in the atmosphere enjoy additional attention.

Global forests are estimated to contain
66% above-ground terrestrial carbon,
45% below-ground terrestrial carbon
while accounting for about 90% of
annual carbon-flux between the
atmosphere and terrestrial ecosystem
(Dixon, et al 1992).

The kinetics of terrestrial carbon have
also been attributed to transformation
from forests to other uses and vice versa
and it has been estimated that one third of
an anthropogenic CO2 emission occurs
from the conversion of forest land to
other uses (Houghton et al 1987).
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Following the general Krebb cycle,
Greenhouse gas (GHG) reduction into the
atmosphere can be accomplished either by
improving  phyto-gaseous  uptake or
decreasing the emission technologically. It
has been recognised that uncontrolled GHG
emission is one of the greatest contributor to
global warming.

In the millennia. societies encouraged social
control on tree felling in ecologically
sensitive areas and thus promoted forest
conservation. However, the original
perception of forest ecosystems serving a
multiple of functions for satisfying diverse
and vital human needs for air, water and
food is gradually being eroded, giving way
to forest serving mainly commercial timber
production and establishment of cash crops.
However, since trees have to be
physiologically and ecologically matched to
these diverse end-uses, the practice of
timber exploitation, indifferent to ecological
requirements and other basic needs cannot,
even in theory, be an acceptable forestry
model for the social objectives of
sustainable management and conservation
(Vandana et al (1985).

Forests provide the much needed reduction
in GHG emission. However, deforestation
for various purposes has continued to be a
major obstacle to this basic role of the
forests and consequently reduce GHG
emission. The main concern then is how to
reduce deforestation of tropical forests. The
bulk of the tropical forests is located in
developing countries and deforestation in
these countries is a consequence  of
economic growth. Appeal to rural populace
to conserve the remaining tropical forest,
thus reducing deforestation is likely to -

have socio-economic consequences. ‘This is
because the local economy is tied directly or
indirectly to the forest for agriculture,
firewood and other ‘minor’ forest benefits.

Growing of biomass to sequester carbon
dioxide has been seen as a means of
reducing emission of Greenhouse gases
(GHGs). Two fundamental issues in
forestry options have been identified
(Myers and Goreau, 1996). These are tl.le
need to protect the existing forests 1n
order to decrease the rate of carbon
discharge to the atmosphere and

developing additional areas that would
sequester carbon and thus offset some of
the fossil fuels- related emission.
However, no developing country is likely
to undertake large-scale forestry project
just for the purpose of sequestering
carbon. Moreover, scarcity of capital,
technical and biological problems may
militate against growing biomass mainly
to act as carbon sink in these countries.
The developed countries which generate
most of the GHGs should be made to

pay for these carbon based forestry
programmes meant to sequester carbon
dioxide. It is therefore important to

identify the appropriate forestry projects
and their extent to enhance further

financial implications. Previous study
(Ojo and ljalana, 1992) have analysed
various .possible forestry options in
Nigeria. These are conservation,
reforestation, afforestation, improved
product harvesting and utilization. In
spite of the potentials of all these options
to conserve or sequester significant
quantities of terrestrial carbon and to

reduce GHG emission, afforestation
option especially through agro-forestry

practices has been considered the most

viable option from economic feasibility
point of view.

The objective of this paper therefore, is
to determine the extent of afforestation
needed for various uses based .on.the
potential needs of the country. The paper
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estimates the extent and carbon implications
of the plantation establishment needed to
augment the supplies from existing forest
estates in the country.

CONCERN FOR THE ENVIRONMENT
AND VIABLE FORESTRY OPTIONS
FOR GREENHOUSE GAS EMISSION

A prudent management of the environment
1s‘needed to enable it perform the function
of life support, raw materials supply and
waste assimilation capacity which provides
conducive environment for human, plant
and animals. By various accounts, enormous
financial resources and manpower are
needed for correcting ecological damage
attributable to pollution, desertification,
deforestation, loss of biodiversity, erosion
and flooding among others.

In order to meet the wood requirements and
other benefits from the forest and to manage
the forest on sustainable basis. various
approaches have been used in Nigeria.
These options include forest conservation
and protection, management of natural
forest by various silvicultural means and
afforestation for industrial and
environmental purposes.

Forest conservation: and _protection.

Conservation as a management option helps
to improve CO, sequestration. Conservation
is a policy that seeks to strike a balance
between consumption, income demands and
ecological and environmental imperatives
in exploitation of natural resources
(Ciriancy -Warntrup, 1952 ). Conservation
involves the exploitation of valuable natural
endowments like the forest in such a way
that they will serve us better and longer than
they would otherwise. In essence, we do not
conserve a resource by leaving it unused,
rather, by making the best economic use of
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it (Aregbeyen 1992) as well as
guaranteeing their use in perpetuity. The
main duty of the Forest Department early
in the century was to ensure that enough
land was allocated in forestry. Though
the target was 25% of the country’s land,
by 1930s when reservation was virtually
completed in the south and 1980s in the
north, only 10% could be achieved 1n
about 840 forest reserves throughout the
country. This covers an area of 100,000
km? in the 1980s. Unfortunately,
deforestation for various purposes has
continued to reduce this area to about
96,000 km® or 9.6% of 100,00 total land

area by 1990.

One of the important methods of
preserving the genetic diversity of the
forest is in- situ conservation through the
establishment of forest reserves, games
reserve and National parks, Strict Nature
Reserve (SNR) and Biosphere Reserves.
As at 1991, there were 18 game reserves
with a total area of 8023 km’ while
additional 13 others with an area of
10306 km2 were being proposed. There
are at present, six national parks in the
country with an area about 21600 km’.
There are also eight Strict Nature
Reserves (SNRs). Unfortunately, six of
them have been reported degraded (Ojo,
1995)

Reforestation

Reforestation option involves the
management of the natural forest on
sustained yield basis through
uninterrupted regeneration after
exploitation. It emphasizes the need for
continuous forest cover. Because the
tropical rainforest contains different
species that are at different stages of
inaturity, harvesting of mature trees are
expected to be controlled and carried out
so that the matured trees can be harvested
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without unnecessary damage to the
remaining trees.

Various management practices were pursued
in Nigeria up to the 1960s. These include
enrichment planting, the Walsh system and
the tropical shelterwood system (TSS). The
TSS was’practised between 1944 and 1966.
The ‘abandonment of TSS had been
attributed to the political and socio-
economic¢ situations during the time ( Kio,
1978; Lowe, 1978 ). A modified version to
encompass enrichment planting and TSS
was suggested. Unfortunately, this was
never put to practice (Ojo, 1990 ). The
management of natural forest has since been
a matter of laissez faire with forest officers
blaming the disappearance.of the remaining
natural forest on population pressure and
industrial demands. A major constraint to
~natural forest management is the non-
revision of the existing forest management
- plans in the past 30 years for most of the
forest reserves. This has led to unregulated
exploitation * and consequently, illegal
activities within the forest estate. However,
recent activities under the Tropiczal Forestry
Action programme (TFAP) seem to
emphasize the development of working
plans for some of the forest reserves in the

country.

Product Harvesting and Utilization

There " are two problems associated with
product harvesting and utilization. These are
wastage during harvesting and during
conversion. The current  harvesting
techniques result in damages to both the
harvested trees and the residual trees.
Presently, less than 50% of the felled tree is
removed from the forest ' leaving the
remaining half to “rot. ost ¢
operaiors of over 1600 sawmills in the
country have no formal training on saw
maintenance and operations. This has led'to
high wastage resulting in less than 59%
wood recovery from the sawmills (Alviar,

Most of the:

1983 ). There is therefore the need for
adequate training of the saw doctors.
Moreover, the use of sawmill wastes
such as sawdust, wood:splint and off cuts
for other products like wood cement,
block board and laminated products will .
go a long way to reducing these wastes.
Reduction in wood waste will also result
in less pressure on the forest.

Afforestation Programmes in Nigena

The  importance of plantation
establishment has been appreciated in
Nigeria as far back as 1911, when
Taunya version of agroforestry system
was employed in raising plantation in
southern Nigeria. The economic growth
associated with the Nigerian
independence in 1960 necessitated the
use of wood for various construction
purposes. This led to increase in
industrial wood démand. However, the
High forest inventory (HFI) of the
reserved forest-“of > southern Nigeria
between 1974 ‘{‘ 8 indicated that the
existing high forest would not be able to
cope with wood requirements in the
country, hence, thé need to intensify
plantation establishment.

In order to meet internal wood supply,
the export of unprocessed wood was
banned in 1976. Also an annual forest
plantation establishment of about
30,000ha annually in 1981 rising to
60,000ha in the year 2000 in the high
forest zone and 6,00ha to 80,000ha
annually in the savanna reserves over the
same period was suggested by the Food
Agricultural organization (Ball, 1978).
Unfortunately, plantation establishment
has slowed down drastically since 1986
to the extent that by 1990, there was only
216,000ha of plantation in Nigeria. The
purpose of these plantations has been

.classified into industrial {168,009ha} and

environmental (48,017) purposes, out of
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which Gmelina arborea alone was 89,377ha
(FORMECU. 1990 ) Moreover, there has

been virtually no new plantation since 1990.

In addition to the need to meet the internal
wood demand, there is need to protect the
country against desertification and hence the
need for arid-zone afforestation
programmes. in the northern part of the
country. under which over 48,000ha of
plantation has been established as
environmental plantation projects.

METHODOLOGY

The Choice of species and location for
. afforestation programmes are based on the
~ species that have been proved suitable for
+ the set objectives based on the wood quality
- and the growth rate of the species. Thus,
. Gmelina arborea for pulpwood, Azadiracta

indica (neem) and Eucalyptus for fuelwood,
Tecrona grandis (teak) and Nauclea
diderrichii (Nauclea) for sawnwood and
poles and Entandrophragma sp.
(Entandrophragma) for veneer wood (Table
1). Estimation of wood deficit is based on
the work of Ojo (1994) (Table 2). Wood

‘demand of particular wood use type was
‘based on per capita requirements (based on
1991National
i,‘;supply on the other hand, was based on the
‘extent of forest estate (in each state of the
F ederation). the wood volume estimate,

population figure). Wood

‘mean annual increment and the
‘deforestation rate (  2.5% within  forest
reserve and 3.5% outside forest estate). The
State or/and national balance was given- as
difference between supply and demand for
respective wood use type. Afforestation
location for a particular wood use is based
on the geographical ‘location ‘where *the
wood type can best .be raised and area of
acute shortage. Thus pulpwood, sawnwood
and veneer wood in the .southern part of the
country,  poles in- the 'middle belt and

fuelwood in the northern part of the
country (Table 1)

The required hectarage is based on the
plantation mean annual increment (MAI)
of 10m’/year in the middle belt and the
northern part of the country and
15m’/year in the south for Gmelina and
MAI of 5m’® /year in the middle belt and
in the northern part of the country and
10m® /year in the south for other
plantation species (Ojo, 1994). Estimate
of cost of afforestation is for the whole
rotation period of each species and
product type and standardised per
hectare.

Estimation of carbon sequestration by
participating species is based on two
approaches-

(a) Based on the assumption that 50%
of wood biomass is composed of
carbon (Myers and Goreau, 1995)

(b) Using the BASIS and COPATH
models (Makundi et al, 1991).
BASIS model -calculates carbon
uptake by different land use and
species, utilising such parameters as
wood density,. biomass, carbon
content of the wood and. soil carbon
content. COPATH on the other hand
.uses the result .of BASIS and other
factors as .wood decay’ rate and
rotation to. calculate the carbon
increment '~ per  species  and
cumulative carbon uptake up to
rotation age.

RESULTS AND DISCUSSION

There is no doubt that the .four

highlighted options have potentials for
reducing. GHG emission either by
directly reducing wood wastes, thus
reducing GHG emission or by
sequestering CO,. However, because no
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developing country may be willing to
establish large scale forestty establishment
just for the purpose of sequestering CO,, it
is'necessary also to tie such establishment to
the production of required wood: products.
Afforestation option may well be the most

likely option to economically justify :such
investment.

Afforestation programme under the GHG
emission is meant to supplement the supply
from existing forest estates in the country
,hence emphasis is placed on meeting wood
“supply shortfall for'the different uses such
as fuelwood, pulpwood, pole sawnwood and
veneer wood. Of these, only the pulpwood
can ‘be met by the present afforestation
programme up to year 2000.

The projected fuelwood supply indicates a
deficit of 12 million m* ahd 25 million m® in
the years 2000 and 2010 respectively. Also
pole will experience 0.9 million m® and 1.58
million m* deficit in the year 2000 and 2010
respectively. This trend is similar for other
wood types (Table 2). It is these deficits that
are of interest in order to increase the
potential of the existing forest estates in the
country.

In the fuelwood scarcity area of the North,
Neem (Azadirachta indica) and Eucalyptus
spp. Plantations should be established to
augment social needs and at the same time
regulate GHG emission. For these purposes,
4.9 million hectare of Neem and 2.6milion
hectare of Eucalyptus will be required to be
planted by the year 2000 'with the
establishment cost of US$2399 million and
US$1121 million respectively. By 2010, 5.4
million hectare of Neem and 27 million
hectare - plantations of Eucalyptus are
planned for US$ 10604 million and
US$5004 respectively. S

To take care of industrial pole and timber
supply, while . making = . eco-stability
advances, teak (Tectona grandis), Nauclea
diderichii . . and . mahogany - like

Entandrophragma spp. will be planted
on continuous basis.  Plantation

‘requirement for Teak and Nauclea will

each gulp US$436° million by the year
2000 and US$3628 million by 2010.
Mahogany plantation: will require US$
101 million to raise 87,000 ha by 2000
A.D and US$767 to raise 156,000 ha by
2010 (Tables 3 and 4).

Current Gmelina arborea pulpwood
supply balances projected industrial
demand up until the year 2000. More
areas of Gmelina plantations - is
ecologically justifiable for GHG
emission reduction strategies, but such
effort could only be economically and
socially acceptable beyond 2000 A. D.
thus, supplementary’ Gmelina plantation
of about 29.000 ha is: recommended for
the year 2010. US$144 million will be
needed for this purpose. It is expected
that from these:  afforestation
programmes, 519 million and 687
million tonnes of carbon will be
sequestered in the years 2000 and 2010
respectively (Table 4). There is however
variation in the quantity of carbon
expected to be sequestered by each
species. Consequently ©  cost " of

-sequestering a unit of carbon varies with

species (Table 4). On ’tﬁe_'aver_age a unit
of carbon will cost US$8.7 in year 2000
rising to US$34.59 in 2010.

In spite of the useful ecological roles
projected for the aforementioned
plantation projects, it is recognizable that -
the depressing financial resources of a
third world country, like Nigeria, make -
such. worthwhile and .ambitious plan
economically - burdensome: ' In - other
words, international financial ‘support is -
recommended. in addition to private’ and -
community ' participation: to' make ' the
GHG afforestation project successful: It
is in this wise that the current discussion
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on "Debt for nature swap" is very relevant.
Moreover, it is necessary that developed
countries that emit most of these GHGs
should be made to pay for them. It is also
suggested that the GHG -afforestation
scheme be supported by appropriate pelicy
and legislative structure directed towards
ecological  contribution  rather  than
emphasising traditional commerical forest
set-up alone.

CONCLUSION

Environmental deterioration is a worldwide
problem. Environmentalists are particularly
worried over the depletion. of ozone layer
and subsequent global warming through
GHG emission and situation requires a
comprehenswe approach to  forestry
management. Most nations have established,
or at least claim to be working towards
institutions and laws to control and limit
such destructive land-use’ practices of over-
cultivation and deforestation Basic scientific
management requires exact information
about existing forest resources and their
capability - to, sequester CO, .The available
data suggests that the present strategy of
forest management in-Nigeria is inadequate
for coping with the environmental threat of
GI,-IG;_emiss'ion in the..country::' A new
strategy for forest management, in Nigeria,
requires a sharp improvement of the present
concepts - of " forest afforestation” and
management. The forest should not be seen
as a collection of timber and pulp producmg
trees alone. Rather, it should bé' regarded as
an ecosystem mamtammg air & 5011 - water
and vegetation balance. Afforestation is
also :to_be .seen:-as:'a;re-establishment ‘of
needed .;;,ecologlcal balance ' - and
interrelationship of air - soil - water -
vegetation, system lost by the destruction of
the original tree cover.

| Ciriancy-Wanthrup, ... §. V.

Dixon, R. K.,: Schroeder,

Private participation and community
involvement in forestry should be
encouraged with financial support and
incentives allocated on the basis of the
regeneration of the actual tree cover.

REFERENCES

Alviar, G. O. 1983. Report of forest
industries in Nigeria.
NIR/UNDP/NIR/FAO/NIG

Development of forest

management capability =~ Federal
Department of Forestry,
‘Nigeria.

Aregbeyan J. B. C. 1992. Financing
natural resources conservation in
Nigeria: Prospects, . problems and
options. In Ojo, J. A T. (ed).
Proceedingson = ¢

mobilising finance for ‘ natural
‘resources conservation in Nigeria.

NARESCON - pp 164-173.
Ball J. B. 1978;::Plantatiori3' - Forestry
Development . Project, Nigeria.
Technicasl Report 3, FAO,

Ibadan FO:NIR/71/564 pp75.

1992.
Resource conservation:. Economics

- and policy: - - University of
California Press, Berkeley. 395pp.

P. E. and”
- ‘Winjum, J K.:1991. Assessinent of
. promising; forest
: ... management - .-.practices and
technologies.::for. - enhancing: the
. .conservation:and;. . = sequestration
_of  atmgspheric::carbon and their
. costs at site. level. EPA/600/2-
91/US ¢ EPA:.: Washington. .DC,
138pp
cavh

DlXOH R. K., ijum J K Andrasko,
, K ). , Jee, J..J. and Sch,roeder P.E.
1992 Integrated land . use system:
A_ssessment of promising




L. O. Ojo and Adeola A. O: Afforestation for reducing carbon dioxide emission

agroforest and alternative

land use practices to enhance carbon

conservation and sequestration. Paper
presented at the Inter-

Governmental Panel on Climatic

Change (IPCC) working

group III AFOS subgroup. Cariberra,

Australia. Jan. 1992.

FORMECU 1990. Forest plantation
development in Nigeria by 1990.

FORMECU/STAT/PUB No. 14.
ppl3.

Houghton, R. A., R. D. Bonne, J. R. Fruci,
J. E. Hobbie, J. M. Melillo, C. A.
Palm, B. J. Peterson, G. R.
Shaver and G. M. Woodwell 1987.
The flux of carbon from

. terrestrial ecosystems to  the
atmosphere in 1980 due to changes in
land use  geographic distribution of
the global flux. Tellux 398:122-139.

Kio, P. R. O. 1978. Stand development in
naturally regenerated forest in south-
western Nigeria. Ph.D thesis,
University of Ibadan.

Lowe, R. G. 1978. Experience with the
tropical  shelterwood system of
regeneration in natural  forest in
Nigeria. Forest Ecol & Management

1:193-212.

Makundi, W., Sathaye, J. and Ketoff, A.
1991.. COPATH: a spread-sheet
model for estimating carbon
flow associated with tropical forest
use. Paper presented at the

International workshop on tropical
~_ forest and global climatic change held
atthe Lawrence Berkeley

-. Laboratory, California, USA.

Myers, N. and Goreau, T. J. 1995. Tropical
~ forests and the greenhouse effects: a

management response. In Myers, N

ed.) Tropical forest and climate

Kluwer Academic

pp215-225.
Publishers.

Ojo, L. O. 1990. High forest variation in
southern Nigeria: implications for
management and conservation.
Ph.D thesis. University of Wales,
Bangor, U. K.

Ojo, L. 0. 1994. Update of demand and
“supply data. Technical report for
the National  Co-ordinating Unit
of the tropical Forestry Action
Programme (TFAP). March 994.

66pp.

Ojo, L. O. 1995. Estimation of carbon
dioxide uptake and emission from
the Nigerian forests. Nig. J. of
Forestry 21: 56-67.

Ojo, L. 0. and Ijalana, S. A. 1992.
Economic evaluation of response
optioninthe Nigerian Forestry
sector. Paper presented at the
Tropical Forestry Research -
Network at the Forestry Research
Institute of Malaysia, Kuala
Lumpur October
27-30 1992.

Repelto, R, Willian M., Michael W,

- Christine B. and R. Fabrizio 1989.

Wasting Assets; Natural Resources

in the National income Accounts.

World Resources . Institute,
Washington, D.C 4pp. N

Sayer, J. A. (1991) Strategies for
conserving rainforest biodiversity.
Invited paper for the  working
group 1L Conservation of
biological diversity in tropical
forests. o

‘Vandana, S., J. Bandyopadyhyay and N.

D. Jayal, 1975. Afforestation in
India: Problems and
. strategies. AMBIO IV: pp329-333.




(suu0}) uornejol/ey

SL1 SL1 06 STt SL Gy /uo0qied aAle[nUINg i
0L 0L 9°¢ 06 0¢ Q']  uowemuruoge) (I
¢9'0 0L0 0L0 0L0 050 S0 JUSIU0d UOGIE) 6
60 60 80 L0 60 L0 Ayisuap poo 8
01 01 01 ST S S (e W) [V L
00¢ 00T 91C 00T 06 06 (ey/ W) PIaIX 9
20t [{\r¢ 0LI LST 16 pz  (ey/ouuoy) sseworg ¢
, 4 .. (sreak)
ST ST'SI YA ST91°6 STOTPL9 ‘0T ‘ST ‘01 ‘s spouad 3unssaTey 14
Y4 Y4 4 Y4 ST ST (sreak) uonejoy €
1S310J/H
15210Jy31H 1s210Jy31 %  * PUB[POOM\  1S2I0JY3IH BUUBABS ~  BUUBAES . uonelafop -
ajod ojod
pooMm 153Uy . 9[od %9 pOOMUMES %P poomumeg  poomdng- %  poom[ang poompang $aA123[qQ I
.. VYIWNOVIHJOYANVING  VATONVN Jvdl VNITHAD SNILJATVONH INFAN SAILYAdOdd N/S

mﬁowmz Ul uorndnpal uoISsIa NOU -uortjejsalojje I0J moﬂovmm JULIdJJIp U0 ﬁOﬁNE.H.O,«ﬂH ] 29&:—1

6661 (z1-1) [ 4B0j0o7 fo jpunof uvi3IN




0l

I o.mw- o 05 0'6€1 RUES 0°Sc- 0°0S 066 pue[poom/s
0vIT 0°89¢ 0'vSE . O°LLE 0°89S 0161 15910,
3
0°9¢1 0°€96- 0° STl 0°8L01 $'98 0OvIs- 09¢1 0059 QOOB&AJMHM,M
LAY 0°L6T 0C 0°66C 9°¢¢ 0°8LI- 07C 0081 BUUBARS
009 0°00¢- 0°¢tl WEIE 9°v¢ (L= 091 0°681 pue[poom/s
9°9¢ 0°99¢- 0001 0°99¢% €91 0°¢€91- 0°8I11 0°19¢ 153104
dOO0 M ¥FaNTA
8¢0¢tl 0°STLL- 0°08%C 0°S0T01 9°L09 0'98¢¢- 0°966T 0°6L£9 [e10]
8¢S 0169 0S¢l 0978C v ece 0°LI91- 0051 0°L9L1 eUURARS
v vTs 0°C29t- V8443 0°996¢C 8T O i 21 0 o - (T 0'vS81 pUe[poOMm/s
(48§ 14 0CIvT- 0°'100C 0Elvy 98 43 0°Sve- 0°€I¥T 0°86LT 189104
DOINMVS ©
SLST 9LS1 0°¢StI 0°6TLT - 6'TS1T 00l6- 0Ll 0T81T [e10L
CLSIT 0°98L- 0ZL1 0°8S6 0°SII 0°SLS- 0'l6l -0'98L BUUBAES
9Ty DE1C: 06T 0°L0¢S 8’8 0'v¥- 0°'19¢ 0'Soy - puB[poom/s
L'LS 0°LLS- 0°L89 0'¥SCl ['6C 0°'16¢- 0°0ZL 01101 18310
S4710d (@)
P'LSI8 0°6£0ST- 0°660¢9 0'8€188 P'C8EL  0'8LOCI- 0 6ERIAGRAESER [C10L
¢Tl6S  0'19S6C- 08¢l 0°Sv60¢ 0°1SSS  0'SSLLT- 06951  0'PTE6T BUUBAEBS
CSYLT - 09T 0ovl1S 0'99¢91 P1e8l 0°LST16- 0°CS€9  0°60SSI PUB[POOM/S
0'8¥LS1 0°SLS9S 0°LT80Y - 0pE8YCT  0'81SE9  0'P898¢ 15910,
2 aoomTanNd
|jejuioys 195w 0} [[BJ3IOYS 193w 0}
paxnnbai eary oouefeq A1ddng puUBWI(] pamnbaresary  oouefeg Aiddng  pueweq

0107

_ 000

BLIOBIN JO sauoz _mo&o_ooo JUSIJJIP Ul baa:m POOM JO [[ejHoys

195w 0} palnbai Amsooo ) seare uonejue|d pue poom jo (gwQQ,) 2oueeg pue Ajddng ‘puewia( T 29BL

UOISSIUD IPIXOIP UOQDD BUIoNpaL 40f :Q:S.QL@S\ o pjoapy pup olp ‘0 1

T AT =

T R



951 LEL 8€L 6T S08¢C 8€HS 0102
L8 GS¢E 993 - ISt 126¥ 0002
TVIOL
6T 010z
- 0007 :poomding
95T 0102
L8 0007 :POOMISUSA
159 89 0102 :
b0€ v0€ 000T POOMUMES
98 98 98 0102
IS I$ 1S 0002 :o]0d
01LT 8EYS 0102
. 19+¢C 126% 000Z  ‘poom[an,j
VINOVYHJIOJGANVINE VATONVN VAL VNITIND SNLdTVONd AFAN  dSN'dOOM /STIDAdS

pue 0007 SITeak oy Ul saroads Eo&b% oy 10§ sad£) asn

eLIDSIN UI UOISSTUIS SPIXOIP UOQIED I0f 010T
poom Yyoes 10§ (BY0Q0,) SeaTe uonelueld ‘¢ 3]qEL

. (v661) olQ woy paYIPON
EYT66 06E£E5E" 0'1LSLY 0°016201 p1bc8 089591~  0°0LS9L  0'8ETE6 TVI1IOL
0°0S 0'9¢- 0'vCL 0'09L 0TI 0Ll 0'LTL 0CIv [e10].
(443 0'191- 0'901 0°L9C 0L 0ot 0°601. (24! BUUEABS
[[2J1I0YS 193U 0} : [[BJHIOYS 193U 0}
parmbareary  doue[eq Addng puewdq pannboigary  3oue[Eg Aiddng  puewa( _
. 4661 (Z1-1) [ 4B0]077 Jo jpuinor uptid3IN

—t R R TR )




00'08N = 1%
(6sv€9)  (cLL'eey) (O/L'89) (66v'73) .
€189 00°TLLT06] - 00'€06'6 80615 00'9S6°65€ - 00°0€T°8 T¥101
(1829) (L9L9) (O1vo'Ls) (Lo1$) VINDVIHd
0€'LT 00°6v€'19  00'¥9Z'€6€ 00'9S 0TSl 00'%SS‘'8  0091€°86 00,8  -OYANVINIT
(2/€1°028) (€29°¢9) (D/T0°LS) (9€r$)
86'8CI 00'9€8°68T  00'¥9T°€6E 00°LEL £1'C9 00'T06'vE  0091€°86 00°6S¢ VITONVYN
(79't5$) (829°'t$) (0/59°¢19) (9ev9)
w99 00'622'06C  00'v9T'€6€ 00'8€L §6'1¢ 00'T06'vE  0091€°86 00°SS€ AvIL
(0/51°728) (bp19)
$9 0018711 0008865 00'62 - - - VNITIND
(0/9¢'€29) (#005$) (0/58'59) (rzreg)
vEIT 00'vSS'00  00°008°THI 00'508°C v'881 00'6L968  00°00L‘8€ 00CIS'T SNLIATYON3
(/e ep) (¥09'01$) (Or8°018%) *(66€°T$)
L'¥¥e 00'€ZE'8Y8  00°000°9S 1 00'8€b'S v1Te 00616161 00°000'6€ 00126t WFAN
(sauuoy "[[1IA) (ssuuo, ‘[IA)
ayeidn uoqred 1 wa_mww (N) VH/ ayeidn :oa.:wo
SARB[IUIRIN TVLOL  1SOO'1sd  (VHO000) VA4V SAlE[nwum SN T U R
I i ! J  1S0D 1VLOL 1SOD 1S9 VIV S3103dS
000¢

= "BLIDZIN ul uononpal
UOISSILIS SB3 2SNOY U315 10§ (SaUu0) Uol[[1wr) axeydn apIxXoIp uoques pue s3s0d [euonesado uonejuerd jo 1sedalo 4 J[qeL

HOISSIUG ap1XOIp UOQDI Swonpa. 1of uonpisa.offy O 'y pjoapy pup olp ‘O 7




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

