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ViIl. FOREST MANAGEMENT PLAN FOR
INTENSIVE STUDY AREA

VIl.1 Basic Targets

The proper satisfaction of the development needs of the Intensive Study Ares, i.e. future demand for
indugtrid timber, needs of loca people and the preservation of a good environment and the like are
essentid in order for the Forest Management Plan to be truly effective as dready described in
Chapter VI, which are the basic targets of the Forest Management Plan in question.

D)

2

Preservation and Increase of Timber Resources

One target of the present Forest Management Plan is the future increase of indudtrid timber
resources through the early restoration of forests (forest credtion a grasdand). Timber
production from plantations will be promoted with a new emphasis on the active planting in
degraded forests, particularly the area classfied as grasdand, away from traditional timber
production through the fdling of naturd forests. In this way, the excessve fdling of existing
neturd forests will be dleviaed, resulting in the consarvetion of naturd forests performing
various functions. During the production process of industrid timber, socid forestry techniques
will be introduced to assst the lives of loca people and to provide incentives for loca people to
protect the newly planted Sites.

Increase of NTFPs and Agricultural Crops to Meet the Needs of Loca People

Proper forest management cannot be achieved without the understanding and cooperation of
loca people. Consequently, the plan will am at achieving the sustainable collection of such
NTFPs as medicind herbs and bushmest, etc. provided by forests by conserving existing
natural forests. It will aso be necessary to aim a increasing the production of agriculturd crops
on forest land by means of the introduction of agroforestry, such as the taungya system, in the
course of plantation development on grasdand while establishing a participatory system to
benefit locad people which reflects the red conditions of the loca community, including the
introduction of profit-sharing rights regarding trees for find cutting.

Moreover, the production of fuelwood trees as well as multi-purpose trees will be promoted to
respond to the real needs of local people.
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(3) Prevention and Control of Bughfire

(4)

Busufires are assumed to be the most direct and large factor for forest degradation. The forest
reserves in question have aready been degraded due to them. Then, as a precondition of the
implementation of forest restoration measures, it would be necessary to take the prevention /
control of budhfiresin a sufficient manner.

Protection of Environment

The fact that the subject area of the plan is adjacent to "stes of frequent budhfires’ in an
"environmentaly critical and sendtive ared’ and that rare species (plants) which are facing
possible extinction due to their smal population in Ghana are found in the area, makes full
condderation of the environmenta implications of the plan (establishment of conservation areas
etc.) essentid.

VIl.2 Basic ltemsfor Plan

VIl.2.1

Establishment of Plantations and Conservation of Natural Forests

(1) Proper Categorization of Land Use

Concept of Land Use

In order to implement forest management practicdly, land use of the forest should be
reasonably classified by individud plot (based on land attribute), in accordance with the
function of the forest and the needs for nationd levels and locdl levd i.e. surrounding aress
of the forest reserves, while the examination of the plot by the classfications and by
individua piece of the categories should be required.  Consequently, these
countermeasures should be taken on the basis of the land use categories.

As aresult of the study this time, the area for natura forest is about 13,000 ha, out of
about 30,000 ha of the intensve study areas, about 3,100 for existing plantation, and
13,000 ha, for grasdand.

The policies of proper categorization on land use for preparation of the plan, isasfollows:

a.  Intheforest land classfied under current land use and vegetation, the project target
aress are designated as degraded natura forest, existing teak plantation and treeless
land like grasdand, etc. The restoration of grasdand which is consdered the fina
stage of forest degradation, is given the top priority of the project in the target areas
and active development of forestation should be gpplied to the land.
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b. In the target aress, current land use categories should continue to be applied to
degraded natura forest and existing teek plantation. Supplementary planting should
be applied to the specific portion of the naturd foredts.

c. The area categorized as sacred place (fetish grove) or admitted farmland in the past
should follow the dlassification.

d. Steep dope lands, habitats of rare species, certain thickly grown natura forests and
important areas in repect to environmenta concern, etc., should be designated as

protection aress.

According to the above mentioned issues, the area of land use in each category in the
intensive study area shows on Table VII-2-1.

TableVII-2-1 Land Use in Intensve Study Area

Caery Amea(g Ramaks
Petetion Bl et Area 1o | I ez g Tamyg Vil Weeelos
Naurd Foret Consavation Area 12954 Induding supdementary plarting
Bxiding Hanaion 313 Maregamat by Foet Deatmat
Rratsdion Area &b Raedion o Sed Area
Admitted Fam 134 Indudng Seored Grove
Otas B Induding Safement and Rodky lad

Zoning Based on Activity Range of Locd People

As dready described, the socioeconomic survey concluded that the daily commutable
distance for farming by loca people is 3 km. Unless this range is taken into congderation,
the taungya system designed to promote the participation of local people in afforestation
will remain unpractica. Therefore, the subject areas are divided into three zones under the
Pan to ensure the smooth participation of loca people.

a.  Paticipatory Forest Management Zone

Areas within a 3 km radius of settlements located around FRs, incorporating green
firebelts, community woodlots and NTFPs tenure Sites in naturd forests, dl of which
are closdly rdated to village and locd life
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b. Collaborative Forest Activity Zone

Aress subject to indudriad plantation within a 3 km radius of settlements for joint
management by loca people and private companies through the introduction of the

taungya system

c. Private Company Reforestation Zone

Aress outsde a 3 km radius of settlements for indudrid plantation by private

companies

Divison of the Site
a.  Subject Sttesfor Forest Management
a) Indudrid Plantations (1)

b) Indudtrid Plantation (2)

¢) Indudria Plantations (3)

d) Green Firebdts

€) Community Woodlots

f) Conserved Natura Forests (1)

g Conserved Natural Forests (2)

h) Protected Area

i) Forest Roads and Other
Facilities

. including those crested under the taungya

system (new planting P clear cutting)

: exduding those created under the taungya

system (new plantation P clear cutting)

. exiding plantations and newly planted Stes in

exiging plantations (clear cutting P new
planting P clear cutting)

. agroforestry  zone, including taungya Stes

(new planting b cutting method not specified

. man-made fuelwood forests of indigenous

species (new planting P cutting method not
specified)

. upplementary  planting if required (not

specified cutting method)

. conserved asthey are (selecting cutting)
. cutting prohibited
. conserved astheir objectives

b. Stes Excluded from Forest Management

a) Admitted Farms

b) Settlements
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(2) Seection of Speciesfor Planting

A document published by the Forestry Commission classifies pecies for planting into exatic
and indigenous species and predicts the growth of both types of species. The species listed are
reproduced below. (see Table VII-2-2)

Table VII-2-2  Growth Characteristics of Tree Species for Planting

(mitelyes)
a ExadicSpades(Fag Growing) b IndgenousFpades(NonFes Growing) | ¢ Indigenous Soadies(Fagt Growing)
Tectona grandis (teek) 512 | Entandrophragma famg) 4 Triplochiton scleroxylon wang 9
Gmelina arborea (gmdirg) 1520 | Khaya g (mehogary) 4 Terminalia superba (diar) 9
Cedrela odorata (csida) 14 Nauclea diderrichii () 5 Terminalia ivorensis (greli) 1012
Azadirachta indica (neg) 8 Chlorophora g, (alm) 5 | Ceiba pentandra (osbe) 206
Leucaena (jeuoag) 15 Nesogerdoniagyp, () 5
Cassia slamea (cassig) 510
Acacia mangium(_ ) 610
Casuarina equisetifolia( ) 610

Naes  1Thefiguresned to thepadesrareindcatetheanud inoamat pe ha
2Enadegragme Sn. Maduaexdsa

a  Indudriad Plantations

Teak, cedro, ofram and gmelina are considered to be the main species for slviculture
in Ghana. Of these, teak is the most promising species in view of its wide planting
throughout the country and economic high value. Tesk and Ofram are selected as the
planting species for indugtrid plantations under the Plan because of the following
reasons.

< Teak >

* Availability of an established globa market for its use for indugtria and commercid
purposes and, hence, the possihility of fetching ahigh price

* Avallability of certain rdevant datain Ghana
* Expectation of demand for electric poles by eectrification programme

 Availability of certain established nursery and tending techniques for use as a
species for dlviculture

* Avallability of seed procurement routes (viaimport or FORIG)
 Redative immunity to serious pest or disease damage

* Listed as a candidate silviculture species for the trangtiond zone by the Forestry
Development Master Plan
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< Ofram >

* Avallability of an established market for its use as excdlent veneer

Avallability of rdevant data asit is a popular siviculture speciesin Ghana

Loca speciesin Ghana

Reatively fast growth (local fast-growing species) as well as serving multi-purposes

Serious pest and disease damage is unknown; excellent growth on lowland (O -
500 m in devation); suitable for most types of soil

Green firebdt

Asgreen firebdt ams at preventing the spread of budhfires, the planting of fast-
growing evergreen species with an excdlent fire control performance is necessary.
The sdection of species from the list of species providing materias for daily life while
aso mesting the needs of loca people and the site conditions is dso important. The
planting species for green firebelt under the Plan will be sdected from the following
species which are found to perform the fire control and other functions in the tree
preference survey on loca people.

Mango (Mangiferaindica)

Paopao (Carica papaya)
Cassia(Cassiadameq)

Orange (Citrus spp.)

Mahogany (Khaya spp.)

Cashew (Anacardium occidentale)

Community Woodlot

Species suitable for the specific needs and Ste conditions, will be sdlected from the
candidate species of the table V11-2-2.

Degraded Natural Forest Sites

The following species are sdected for supplementary planting a gap Stes in naturd
forests because of their strong resistance to shade despite the fact that these species
are dow growing species.

* tiama (Entandrophragma angolense)
* mahogany (Khaya spp.)

* kusa(Nauclea diderrichii )
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 odum (Chlorophora excelsa)
» danta (Nesogordonia papaverifera)
» wawa (Triplochiton scleroxylon )

(3) Introduction of Agroforestry

Typesof Agroforestry in the Study Area

The following types of agroforestry are considered feasible for gpplication in the Study
Areain view of the climatic conditions, topographica conditions and population pressure
found through the socioeconomic conditions study.

a

Improved Tree Fallow

During the falow period, tree species are planted and left unattended theresfter.
Suitable species are fast growing Leguminosae species.

Taungya System

The taungya system combines trees and agricultural crops a the initid stage of
dlviculture. This system has been popular on and off forest reserves in the Study
Area.

Alley Cropping

Agricultura crops are planted between hedges made of tree species. Fast growing
Leguminosae species with vigorous sprouting ability are preferred. The positive and
negative results of aley cropping can be observed in other areas of Ghana

Home Gardens

Home gardens are the gardens of farming households and combine many different
trees and agricultura crops. Although fruit trees are the main tree species, other types
of trees and climbers are dso planted. Farming households in the Study Areatend to
plant trees individualy around their homes.

Pan Components and Agroforestry

The plan has two components for introduction of agroforestry, i.e. (i) indudrid plantations
and (ii) green firebdlts, as described earlier. Table VII-2-3 examines the compatibility
between agroforestry and each of these components.
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TableVII-2-3  Agroforestry Suitable for Each Component

Corpoet Imoroved Tree Fdlow TargyaSdem Alley Qropaing HareGadn
Inoutrid Rantation o
GanFrdodt o o o o

Sdection of Agricultura Crops

The findings of the socioeconomic survey indicate that most loca people are immigrants
and that maize, which is consumed a home and sold for cash income, is the main crop
cultivated locdly. The demand for cocoyams and plantains is dso strong among loca
people for home consumption and, therefore, these crops attract the strong attention of
local people.

Meanwhile, the findings of the soil survey indicate that Dystric cambisols are the most
suited to tree as well as crop growth in the Intendve Study Area. Based on these findings,
Table VII-2-4 shows suitable crops for different categories of subject plantation Stes
classfied by soil conditions. Cassava is not introduced in line with the policy adopted by
the Forestry Department.

Table VII-2-4 Candidate Crops for Intensive Study Area

SteCaenav | Soil Type Qqs Raraks

Didric : Treditiondl argpsfor mixed adtivation by
A G Camoigdls Rertansa coyams indgenous men and wamen
B (o) Ghas Méazadyars

Introduction of Fruit Trees as NTFPs Production

Although the findings of the socioeconomic survey indicate that the cultivation of fruit trees
is not particularly popular among loca people, there is strong interest in the cultivation of
fruit trees as NTFPs. However, the Forestry Department has adopted a policy of banning
fruit trees on commercia plantations of such tree crops as oil palm and cacao.

As shown in Table VI1-2-5, different fruit trees should be sdected depending on the soil
conditions. Many parts of the Intensve Study Area are Type B, i.e. unsuitable for fruit
production, and, therefore, the scope of agroforestry mainly congsting of the cultivation of
such fruit trees as orange and avocado is limited despite the strong interest on the part of
local people.
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TableVII-2-5  Candidate Fruit Treesfor Intensve Study Area

| SteCaeny Soil Type Sies Raraks
A (@) Dydtric Carbisdls Oare Avocab Highly concemed oadesfar wamen
B (o) ronDydric Carbisdls Cahaw, Suger gyde

Introduction of Agroforestry for Each Component

This plan introduce the following agroforestry for each component.

a

Industrial Plantation

The bass is the Taungya system with the combination between the trees, Tesk and
Ofram and agricultura crops.

Green Firebdt

The bagis is the fruit production with the combination between maize by improved

tree fdlow system and tanugya method.

(4) Conservation and Utilisation of Naturd Forests

Cutting Prohibition of Standing Treesin Naturd Forests

Natural forests in the Intendve Study Area have been regarded as being in the
improvement period for some time because of the selective cutting based on rotation has
been suspended. This measure is designed to facilitate forest rehabilitation through natura
regeneration in order to create sustainable mature stands.

e The continud cutting of these naturd forests under the present system would eventudly
result in the cutting of immature stands and low grade species with undesirable
environmental aswell as economic conssgquences.

e The continua cutting of the said naturd forests under the present syssem would dso
mean continued disturbance of habitats, possbly resulting in a decline of the populaions
of rare species and others.

Egtablishment of Sustainable NTFPs Tenure

“Sugtainable NTFPs tenure” will be established for a certain period of time at certain Stes
in naturd forests located near (within 3 km) settlements as a comprehensive measure to
drengthen the control of NTFPs resources (prevention of negative impacts on the
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environment) and to Smplify the permit system for the collection of NTFPs which are
sources of cash income for local people.

The egtablishment of continuous NTFPs tenure Stes will depend on the rdevant permit
issued by the Forestry Department (district forestry offices) as has been the case so far.
However, the management of these gStes regarding the use of NTFPs (including ther
collection for cash income purposes), excluding matters related to compliance with the set
rules, will be entrusted to the nearby village foret management committee (to be
discussed in detal in -3 Plans of Each Project Component). The reasons for
introducing such sites are given below.

» The introduction of measuresto ded with forest degradation factors associated with the
activities of loca people is necessary. These factors include the excessive collection of
somewild plantsfor cash income and the hunting of bushmest using the burning method.

* The findings of the environmental survey and others indicate that the entrusment of
NTFPs management to locd people under the quota permit syssem may not be
aufficiently effective to prevent the excessve collection of resources or may lead to
neglect of management duties by loca people because of the complicated work of
controlling the collection volume.

» Thereis alack of reliable data on the exiging volume and growth of NTFPs which is
required to determine the quota and a long period is required to collect such rdicble
data

* For those people who are uninterested in the agroforestry to be introduced as an
incentive for plantation establishment or those who cannot participate due to one reason
or another, there is only limited opportunity to benefit from the forest reserves.

(5) Rotaion Age
Indudtrid Plantations

The cutting periods for teak (Tectona grandis) and ofram (Termindia superba) will be
35 years and 25 years respectively as suggested by the Sivicultura Regimes
mentioned above.
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Community Woodlots

The cutting periods will be 50 years. This rotation age may be changed depending on
the specific needs of local people.

Green Firebdts

In case of Firebreak Zone rotation period is not fixed because of natura
regeneration.

In Maize Production Zone, rotation period of Leguminosae tree species is set a 5
years.

And in case of Fruit Production Zone, rotation period is set at 15 years.
Conserved Natural Forests (1)

As non-fast growing species are planted, the standard cutting period is set a 50
years.

(6) Siviculture Standard

The dlviculture sandards for tesk are shown as Table VII-2-6 in accordance with the
Siviculture Regimes.
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TableVII-2-6  Silviculture Standards for Teak

Yex Wak Foregt Produt and Produdion Vdume
1 | Aaing (1,100 treeshe)
2 Punng Ruewood
3 Puning Fudwood
4 Improvemat Quting Fodwood
7 Improvemat Quting Fugwood
10 | Thiming (500 tressharetation) Fudwood
Rdes 50
Utility Pdes 20
14 | Thiming (250 tressharetartion) FRuewood
Pdes 50
Utility Pdes 20
20 | Thiming (150 tresshareeation) Pdes 40
Utility Pdes 40
Logsfar timbaramdl roud logs 10
35 | Repadion Quting (0 tresshg) Lagsfor imba/amel round logs 150

The slviculture sandards for ofram are given below.

TableVII-2-7  Silviculture Standards for Ofram

Yeax Wak Nuber of Remeaning Tress Poda(9
0 RAaing 1100
4 | Thiming 60 Nowood of commendd velle
8 | Thiming 30 Nowood of commendd velle
14 | Thiming 190 Sl damee rourd logs 50
5 | Roadion Quting 0 Logsfar timba: 150

(7) Concept of Nursery Practices
Forestry species

To steadily produce high qudity and standardised seedlings in large quantities, emphassng
the quaity of the produced timber, as these seedlings will serve the mgor parts of the FRs
designated for timber production

—144 —



VIIl.2.2

Species to encourage participation

To produce inexpensve seedlings using a Smple and flexible nursery practices method in
terms of the qudity and standard of the produced seedlings to meet the various needs of
local people as the subject sites will be green firebdt and village woodlots, both of which
will mainly be established by locd people

Development of Infrastructure

(1) Forest Road-Firebreak

Principles of Forest Road Construction

The congtruction of forest roads is essentid to support forest establishment in view of the
trangportation of seedlings to Slviculture Sites, improvement cutting and other tending work
and the hauling of cut logs, etc. Moreover, once constructed, forest roads greeatly
contribute to locdl life for the transportation of harvested crops from slviculture Stes under
the taungya system, collection of NTFPs and response to bushfires, etc. Forest roads will,
therefore, be congiructed under the Plan in accordance with the following principles.

* To secure access to Slviculture sites for the machinery and vehicles required for planting
and harvesting work, i.e. the main forest management work

» To make them function as permanent firebreaks to prevent the spread of bushfires and
to improve access for vehicles for bushfire control work, including patrolling and fire-
fighting

* To be congructed in each FR with emphasis on their networking with existing roads

* To plan feeder roads as the main forest roads in FRs while congtructing spur roads to
link these feeder roads with blocks.

» To take work efficiency into consderation in view of the topographica conditions of
each FR and aso such environmenta aspects as soil loss and impacts on floraand fauna

Forest Road Network Density

A higher forest road network density increases the work efficiency but aso increases the
initid project cost. In contrast, a lower dendty reduces negative impacts on the
environment, such as those on the sail, land, hydrology and water qudity, etc. A forest
road network with as high a dengity as feasible from the viewpoint of economy is planned
here to maximise the postive impacts on the environment through the prevention/control of
bushfires.
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* In consderation of an efficient operation range! of crawler-type machinery, a vehicle
road network with an average density? of some 10 nvhawill be congtructed.

* In consderation of the present firebresk construction dengty, aroad density of some 20
m/ha totalling 200 ha (including shoulders) of non-vegetation ares, i.e. some 2% of the
subject area of new plantations (gpproximately 12,000 ha), is set as the upper limit
while providing areasonable prospect of preventing the spread of budhfires.

(2) Nurseries
In line with the above targets, the forestry species seedlings will be raised a a large-scae

permanent nursery where qudity control will mainly be conducted by the Forestry Department?®
(Central Nursery).

The species to encourage participation will be nursed a small nurseries where quality control
will mainly be conducted by the village forex management committees. As the raisng of
seedlings is not drictly timed to the period of plantation establishment, these nurseries will be
fixed and semi-permanent 4 (village nurseries).

Central Nursery
a  Description
a) Large-Scae Production for High Qudlity Seedlings of Forestry Species
This nursery will supply a large quantity of seedlings required for industria
plantations (high quadity seedlings with a good surviva rate and of a suitable
grain for timber production as required by indudtries). In addition, it will supply

seedlings for supplementary planting by the Forestry Depatment for the
conservation of natura foredts.

b) Comprehensve Management for Forest Management Projects

The Central Nursery will dso function as atechnical centre for the development
and extension of large-scale production techniques for high quality seedlings and
a seed bank of local species which are expected to be required by village

' For havetingwark, theeconomical aperation rangeis sad to bea500 m radusfar yarding

*  Thefores roed dansity is calauiaed visavis plantation aress which are the men subjeds of invesment.

°  Thisisbecased thefadt thet privete companies oo not have affident expaience of establishing pantaions for timber produdion. Inthe caee of
tesk, the main planting pades thare are cassswhere the rasing of ssedings will be entrusted to locd peodle provided thet the emisto produce
firanood, ec. and, therdfare, the tree fam, efc. isnat importart.

“ Termpoay nussiesaeunsitiebecase o thefadsthet the ayyofaresry systemin green fireodt will be atifidelly repenerated evary fivear 15
yeas thet these nursieswill be reguired to et es aultivation stesfor garden agpsand NTHPs strongly repined by locd peode and thet weter
intskefadlities mug be corgruded
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nurseries. It will dso function as a coordinating base for the bushfire control
system across the Intensive Study Area.

Cc) SeadiingRdaed Technicd Extenson for whole Ghana (Particularly for
Trandtiond Zone)

The Central Nursery is expected to contribute to the production of seedlings
required for future forest rehabilitation projects in forest reserves other than
those located in the Intensive Study Area and to the breeding of suitable strains
for timber production.

Location

A smooth supply of seedlings for planting Sites is essentid for successful indudtria
plantation establishment. While the establishment of a nursery producing a large
quantity of seedlings in each FR may be an ideg, it is congdered a better option to
use the exigting nursery located at the campus of the School of Forestry and run by
the Sunyani Digtrict Forestry Office as the dte for the proposed Central Nursery
because of the following reasons.

» The establishment of a new nursary in each FR is both time-consuming and
expensive because of the need to acquire suitable land and other reasons.

* There will be a quedion of the mantenance of such nurseries following the
completion of the planting work under the Plan

» The nursery can be utilized for other reforestation projects after the completion of
this project.

Village Nurseries

a

Description
» These nurseries will supply the seedlings required for green firebelt and village
woodlots among the different types of participatory plantations.

* They will asss the breeding of plant NTFPs aimed at facilitating the extenson and
participation efforts and the production of the seedlings required for agroforestry
outsde FRs.

» They will contribute to an improved standard of living in the settlements around
them.
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b. Locations

They must be located at the suitable sites but not at each village based on nursery
practice.

Village nurseries will be located a those candidate Stes sdected on the newly
prepared land use and vegetation map, taking the points lisled below into
consderation. As these sites will be managed by the Forest Management Planning
Committee, their free provison by the chief (or traditiona authority) of the settlement
in question is assumed.

» Suitable Ste conditions for a nursery: fertile land with good drainage (along ariver)

» Easly accessible to nursery for workers: the sdlected Stes are those where the
secretariat or forest establishment branch of the Forest Management Planning
Committee (to be described later) is located (main settlement of participating local
people in forest establishment)

* Seadling trangportation: within a3 km radius of a forest establishment branch aong
amain road or with easy accessto a FR viaavehicle road or footpath

» Feadhility of land acquistion and facility condruction: on the outskirts of a
settlement on grasdand outside a FR (particularly a Ste with dotted high trees or a
gtein the vicinity of a natural forest because of the requirement for shading during
the nursery practices period) as no surplus land is available a the settlement centre

* Coordination with traditiond as well as adminidrative organizations: the Ste should
belong to the same paramount stool governing the secretariat of the village forest
management committee and should aso beong to the same village stool or
condituency of the unit committee if possble

VI.2.3  Extension and Education for Forest Management

(1) Objectives of Extenson and Education

The decline of the forest area, depletion of forest resources, frequent occurrence of bushfires
and progress of desertification in the FRs have been causing sgnificant impacts on locd life as
well as economic activities. To prevent these negative impacts, improvement of the avareness
of the importance of forest conservetion on the part of locad people, staff members of the
Forestry Department and employees of private companies participating in afforestation projects
is essential together with encouragement of their participation in forest rehabilitation projects.
To achieve this objective, dl people involved in forest rehabilitation projects must acquire new
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2

knowledge and skills regarding technica and operationa matters through extenson and
educationd activities. In the future, the Forestry Department, private companies and local
people will develop a mutua understanding and cooperation through these activities, making the
sustainable use as well as conservation of forest resources possible.

Tasks for Extenson and Education and Relevant Measures

The fidd surveys identified the following tasks for extenson and education in the Intensve
Study Area and measures to deal with these tasks.

Loca People

a

While locd people are mainly immigrants from the north, people living in the southern
aess show less interest in forests, making the introduction of uniform forest
consarvation activities difficult. It will be necessary to identify the needs of loca
people through a rdevant survey and the contents of education and training should
incorporate the local characteristics.

As forest land is localy consdered to be fertile farmland, local people are more
interested in the cultivation of agricultural crops rather than growing trees. They
should be made to understand that forest conservation activities through agroforestry

will greatly benefit participating people.

While loca people are aware of the soil and water conservation effects of forests,
they are unsure of the exact relationship between these conservation effects and FRs.
Loca farmers should be encouraged to acquire a first-hand understanding of the state
of s0il lossin FRs and the negative impacts of such soil loss on the lower reaches.

Staff Members of Forestry Department at the fidd

a

At present, staff members of the Forestry Department lack a clear idea of how to
build a cooperative relationship with local people to protect forests. They should,
therefore, be guided to understand that the cooperation of local peopleis essentia for
forest management in FRs using examples of bushfire control measures, etc.

No firm cooperation system isin place vis-avis locd fire services regarding bushfire
prevention and agricultura offices regarding crop cultivation. The desirable approach
by the Forestry Department to dealing with bushfires will be demongtrated, including
the establishment of a locd initid firefighting system and detailed exchanges with
other organizations a meetings of the environmenta committee. Moreover, a
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cooperaion system with agricultural extenson workerswill be established to facilitate
technical exchanges on agroforestry and exchanges of market information, etc.

Private Companies

a  While having experience of cutting and hauling in regard to the management of naturd

forests, private companies have little experience of large-scde plantations. Vidts to
the plantations of other private companies will be organized together with the
provison of traning on planting and management techniques a the School of
Forestry.

While private companies have experience of employing loca people for cutting and
other work, they have not been involved in joint work for large-scae plantations.
Some have experienced disputes with loca people because of illegd cutting by the
|latter. In view of past hitory, it may take some time before joint work with local
people is feasble and the introduction of a sound management system and regular
contact with local people will be essentid.

VI.24  Operation and Management

(1) Executing Bodies

Private Company

a

Deveopment of industrid plantation

The development of the plantation should be established by the private sector basis
(timber industry Sde). The private sector is consdered to include such bodies as
forestry investment enterprises which operate large scale development (more than
1,000 ha) of plantation for commercia use, timber processors and/or concessionaires
which undertake middle scde development of plantation (less than 1,000 ha),
individuas and farmer (or groups of them) who are engaged in smdl scae of
plantation development (less than 40 ha), etc.

Loca People

a

Green firebdt

The development of the belt should be implemented mainly by the local people. In
this case, the resident would plan to organize groups, such as existing Taungya group
or new one organized by the intermediate groups, etc., mentioned above. As
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incentives for loca people, the ownership of crops and planted trees, the utilization of
fruits, fuelwoods and the like related to them, must be assured.

b.  Community woodlot

The development of the community woodlot should be implemented by the loca
people. The community woodlot will be edablished in the naturd forests or
plantations in the forest reserves, it should be implemented with the sysem which
affords to take measures to the impacts on the surrounding environment, caused by
the development, from technicad and managerid viewpoint (i.e. mantenance of
boundaries and bushfire control, etc).

Forestry Department
a  Naturd forest

Consarvation should be implemented with supplementary planting by the Forestry
Department as main body. It is desrable to employ loca people for the planting
under the supervison of the foresters so as to create job opportunities for the local
people in the area.

b. Exiding atificdd forest
Harvested trees will be sold by Forestry Department. The production activities (i.e.
logging and transportation of the timber, etc) in the forests should be implemented by
the enterprises which undertake the development of the industrid plantation based on
the condderation for the relationship between the logging Ste and establishing
plantation Site (convenience attributed to the location).

(2) Forest Management Centre

The Plan envisages the establishment of the Forest Management Centre (to be described in
detal in the work plan) with the following functions & the Brong-Ahafo Regiond Forestry
Office to ensure the smooth implementation of the planned work/projects.

* In view of the proposed reorganization and manpower cut at the Forestry Department, the
Centre will assg the establishment of a system to prevent and to quickly settle disputes
between the main actors among the functions required of the Forestry Department to achieve
genera project/work management.

» The Centre will help to enhance the sustainability of the forest management activities of the
main actors in accordance with the collaborative forest management agreement and will
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attempt to establish a system to liaise with loca governments to facilitate the coordination
between interested parties other than the main actors (see (4) below).

(3) Management a Village Leve

An effective body which is cagpable of strengthening the cooperation between participating
farmers, conveying necessary information, extending knowledge as wdl as techniques/skills,
controlling activities which violate the st rules and negatiating with externa organizations,
including the Forestry Department, is required to promote the participation of local people in
forest management. In view of this need, the introduction of a Forest Management Planning
Committeeis planned for the purposes of promoting the participation of loca peoplein taungya
plantations, green firebdt, village nurseries and NTFPs management in naiurd forests and
coordinating between exiding intra-village groups. This committee will supervise (i) forest
establishment branches involved in the taungya sysem and green firebdt and (i) village
nurseries (see Table V11-2-8).
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TableVII-2-8 Establishment of Proposed Forest Management Flanning Committee

Participatory-type forest management zone ~ Forest Reserve L ocation of organization (persons) Stool
Symbol Name of zone Committee Forest Village nursery Water supply facility
secretariat”  establishment
branch?
A Kyekyewere-Tainso Tainll N Kyekyewere  Akokurom Tainso Control of river water ~ Wenchi
(1,500) (600 ) (Small dam for intake
Kogu the water)
?
B Namasua-Oforikrom Tainll N Namasua Oforikrom Namasua Use of existing well Berekum
(1,600) (140)
C Adantia-Sereso Tainl w Adantia Sereso GyaeNkonitabuo Ground water Dormaa
(1,700) ? (Shallow well)
Dinkyene Adantia Control of river water
(?) (Low level reservoir)
D Buku-Ohene Tainl N/E Buku Kyrinkoromp o Kyrinkorompo Control of river water ~ Wenchi
Nsemire S (1,500) (? (Low level reservoir)
Yaya W Ahewene Ahewene Control of river water
(800) (Low level reservoir)
Kotoa
?
E Asuakwa Yaya SIW Asuakwa Asuakwa Asuakwa Use of existing well Dormaa
(1,700)
F TanoKwayem-Mfante Yaya SIE TanoKwayem Mfante Mfante Use of river water Offinso
? (450) (Pump)
G Amoakurom-NanaTwumkrom Nsemire N Amoakurom  NanaTwumkrom NanaTwumkrom Ground water Wenchi
(1,000) (?) (Shallow well)
H Nsuata-Mangoase Yaya N Nsuata Malaamkurom Jackkurom Ground water Wenchi
Sawsaw S (?) (200) (Shallow well)
Konkronpe
?
Tremeso-Bepotrim Sawsaw Centra  Tromeso Bepotrim Tromeso Use of existing well Wenchi
S (1,500) (500)
J Nyinamponase Sawsaw S Nyinamponase Nyinamponase Nyinamponase Control of river water ~ Wenchi
(1,700) (Low level reservoir)
K NKkonsia-Ayaaya Sawsaw C Nkonsia Ayaaya Ayaaya Ground water Wenchi
N (?) (150) (Shallow well)
L Adukwaakokurom- Sawsaw Asukwaakoku Aobbei Asukwaakokurom Ground water Wenchi
rom
Nyamebekyere (?) (? (Shallow well)
Nyamebekyere
?
Noe 1) Popdaionfromtheintaview of sodosconomicarvey

The villages in which a Forest Management Planning Gommittee will be established, will be
sected on the bags of the following criteria

» Thevillageisrdatively near aFR but is not large (like Sunyani).

* The estimated number of households is around 100 (population of gpproximately 1,600).

» Thevillage isthe location of avillage sool or unit committee of the didtrict assembly.
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(4)

» Thevillageislocated dong an existing main road.

Moreover, under the Forest Management Planning Committee, forest establishment branches
will be established a the villages or settlements where there live possble candidates of
participation who have the accessihility to plantation Stes and close relationship with forest
resources. And as aresult of it the application is easy.

Collaborative Foret Management Agreement Involving Forestry Department, Private
Companies and Village Forest Management Committee

» The agreement ams a dealy edablishing the divison of management respongbility to
prevent open access to forest resources in the Intensive Study Area.

* It dso amsat preventing disputes involving the Forestry Department, private companies and
the village forest management committes, i.e. the three main actors of forest managemernt,
and ds0 edablishing a collaborative syssem which incorporates indudrid circles, the
government and loca people for sound forest management in the Intensive Study Area

Basic Issuesfor Agreement

The basic contents of this agreement will be carefully examined and prepared based on the
“socid responghility agreement” (between private companies and local people) and the
“collaborative forest management agreement” (between the Forestry Department and
loca people) employed for policy management by the Forestry Department, and a
mechanism to promote forest management will be established to facilitate cooperation for
smooth work/project progress on the part of private companies and the participation of
local people.

The roles of the main actors and the system of collaboration will be clearly defined and
such matters as those listed below which are required to prevent any dispute between
actors and any delay of project implementation will be clearly described.

* Obligation to conserve naturd forests

» Obligation to detect budshfires a the earlie opportunity and to conduct initid fire-
fighting activities

» Divison of responghility for the rehabilitation of damaged plantations

— 154 —



» Guarantee for planned plantation establishment and project management and obligation
of private companies to manage and implement such projects.

» Guarantee for participatory forest management projects and obligation of loca people
to implement such projects

Signing and Management of Agreement

The agreement will consst of “the text” (to be sgned by those persons with the highest
authority) describing the basic divison of responsibility and collaboration and “the detailed
rules’ (to be signed by persons with practica responshility) describing the necessary
matters to prevent disputes. The text will be concluded among director of regiona forest
office, CEO of private company, stool chief and chair-person of Forest Management
Center.

(5) Externa Assgtance
Externd Consultants

Externd consultants are necessary because the plan include such integrated measures for
forest management as large scale plantation, people’ s participation, fire control tc..

Externd consultants will assg the specidigt planning and guidance functions among the
functions required of the Forestry Department for generd project/work management in
view of the proposed reorganization and manpower cut of the Forestry Department.

Because of the shortage of experience in the implementation of large scale plantation,
externd consultants will provide guidance on detalled planning, desgn and work
supervison for each work plan with a view to assigting efficient, economica and effective
work/project progress.

Assstance of NGOs

For the conservation and management of forests including fire control, people’s
participation is necessary with the assstance by NGO who are familiar with extenson
work. Then NGOs will efficiently promote cooperation for and participation in forest
management by local people.

NGOs will dso assg the establishment of the village forest management committee, the

key feature of the implementation of participatory forest management, and will promote
organized forest management activities with the participation of loca people.
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Panned Strengthening of Adminigrative Section of Privete Companies

In principle, it is assumed that participating private companies will be companies or joint
ventures with sufficient capital and business know-how to establish large-scale plantations.
Through the establishment of joint ventures with or subcontracting of the work to loca
companies in Ghana, it is assumed that these large investors will conduct the assigned
work/projects using existing equipment and know-how in coordination with local people.
As described earlier, private companies have little experience of large-scale plantations
and are, therefore, expected to gppoint experts to strengthen their administrative section.

(6) Divison of Project Areac Working Units and Compartments
a  Working Units

The Project Area is as vast as some 30,000 ha, stretching from east to west and
congsting of five forest reserves. Although it is essentid that dl of the Project Sitesin
these forest reserves be included in a single project, each existing forest reserve is
consdered an independent working unit in view of the different legd status and land
ownership by different stools, etc. from one forest reserve to another.

So, it is better for each existing forest reserve to become aworking unit.

b. Fores Divison
a) Blocks

Using 1,000 ha as the yardgtick, each working unit is divided into blocks using
such topographicd features as ridgelines and valleys as the main factors.

b) Compartments

Each block is further divided into compartments of less than 100 ha using the
land use, forest type and vegetaion as the man classfication factors. The
current conditions of the following items of each compartment are compiled in
the forest inventory book (see separate volume). The number of compartments
by each forest reserve in the Intensive Study Arealis shown in Table VII-2-9.
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Table VII-2-9 Number of Blocks and Compartments by Forest Resarve in

Intensive Study Area

Foret Resave Blodks Compatmats
Sawsaw 9 € 5¢]
Nsmge 3 &%
Yaa 6 148
Tan| 4 8
Tanll 10 0

Tatd K7 %)

(7) Pantation Establishment Period and Project Implementation Process

Plantation Establishment Period

The target area of plantation is some 12,000 ha in this Plan. The period of plantation
establishment needs 10 years because of 1,200 ha required for large-scale plantation in
each year.

Project Implementation Process

a

Conditions
The following conditions must at least be met for the implementation of the Project.

Unless the conditions are met, the smooth management of forest restoration work will
be difficult.

a) The condition for private sector investment must be improved.

b) The conditions for the participation of loca people must be met.

¢) Budhfire prevention/control measures must be firmly established.

d) A seedling supply syslem must be devel oped.

€) Theunderganding of the project implementation parties must be acquired.

Implementation Process

Since according to economic condition in Ghana, Ghana government is hard to
improve rapidly investment condition for private sector and it is difficult to establish
successtully the fire prevention system without people participation, it would be better
to implement the project step by step initidly from people's participation to private
investment. (see table V11-2-10)
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Table VII-2-10

Schedule for Implementation of Project (Plantation Establishment Period)

1 2 3 4 5 6 7 8 9 10 11 12

Remarks

Reforestation and Management Plan

Industrial Plantation T ———— >
Community Woodlot <——--—— >
Green Firebelt e >
Natural Forest Conservation Plan
Supplementary Planting Area <———-———— > 1,550ha
Utilisation and Yield Plan (excluding food crops)
Industrial Plantation (teak) < Including the thinning
(ofram) <
Community Woodl ot
Green Fireblet Cem e ————— Fruit Tree Production (regeneration by every 6~15.15)
Nursing Plan
Central Nursery e ——— >
Village Nursery e >
Infrastructure Plan
Central Nursery Construction < >
Village Nursery Construction = ST~ - - """ T T T T T T T ——— >
Feeder Forest Road < >
Spur Road < —m——————— e — >
Fire Break é ——————————————————— >
FireTower . SN TTTTTTTT——= >
Water Supply e ____= >
Extension and Education Plan Including the organization of the local people.
Extension Activity <———————= >
Training and Education <—————- >
Management and Operation Plan
Forest Management Project Center < > Transfer the function of this organization to local
Governments as Environment Committee in District
< > Assembly
Forest Management Planning Committee < ————————— = > Continue the committee as one village organization
NGO e ————— >
External Consultant e ————— >

Support to Private Company




VII.3  Plans of Each Project Component

The present plan aims at restoration of the degraded forests in the Intensive Area by planting. The
planning was conducted under integrated manner incorporating loca inhabitants participatory

approach and forest fire control.

The outline of the each project component under the present plan is shown asfollows.

Pq'm oporet Irrrlmnt;umpny Hared Adion Aaredvaime
HeringadMaregamat | Induetriel Hartation (1) RiveeCarpary * Hanting teek @ming et theinoLetidl imber produdionby | 5918te.
Fan pivaeConpay

| oA Inhehitants . Ir‘u;rrlrﬁmrfTar‘gyam
IndLetrid Rantztion (2) RiveeCampary * Ratingteek aminga theinduetrid timber produdionby | 6191ha
Lind sirid BlantAion (3) Foest Depatmat » Maegytheeddingterk pantdions 313
Garmurity Woodat Locd Intebitarts * Aatingtresscorfaming totheneadsof locd intebitartsin | 46
(Village) theneturd forests
Gren Firdosit Locd Inrebitarts * Inrodudion of egrofaresty for preverting the goreed of IPha
Forest Depatmart fares fires
Neturel Forest | Nt v Fovest Coneention (1) | Foet Departmat |« S ipdlamentay daniingontheqpenland 156
. . i\ | Eret Depatimert « Mandringtheda G0 1138
InfrasrucureFlan Nusay Fadlities
Catrd Nusay Fores Depatmat * ForindLetid plartztion and returd foret consavetion Oreste
VillageNursay Lodd Inrebitarts * Forvillageforet and green firebdlt 14dtes
(uilzgg)
Foret Roed
Fely Roed RiveeCompary » Manroed for gatingand marnteeneinFoetresave | %69km
qlferm”i Fh_\/;-tp(‘nrmw . luj]lzirgm_rchjsfffanrﬂG RV AIm
| Firetesk RivaeCompery |« Tobeedahidweddongthefesdrand ar roed S65km
Wetch Tover Fores Depatmat * Eddtidingged firetovaswithsomeI0mbegtin 7dtes
Weter 9y Fedlities Foret Depatmat * Tokeirgdledwith villagenursary inast 1 stes
L ocd Inhehitants » Toopadeadantan
Bxdtason& Educdion Bxdason Fores Depatmat * Hddngvaioussmeding for mativeting and a.pparting
FAan related afivities
Traning/ Educdion Fores Depatmat * Traning s=kf of Foret Departmant and locd inhetitarnts
Meareggmat & Opadion | Foret Maregamat Cater Fores Depatmat * Keypat o theprgetimplemantaion Oredte
Ran »_Seringand Ariitration body of thepresert projert
Foret Maregamet Raming | Locd Inhehitents * Ading ssarguresaztivewindow regerding fores 12dtes
| Commitee meregaTat
Utllizztionof NGO Forest Depatmat * Mainy thecortract conduson beween theimplemarntztion
Utilizeion of Extardl Fores Depatmat » Sypatingthemenegamat and opadion d theartire
L Cora s projedt
Sreghaing d Rivete RiveeCarpary * Srocthpromdiond theRget
Cyay
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VIL.3.1

Plantation Establishment and Management Plan

(1) Indudrid Plantations

Subject Sites
The subject stes for indudrid plantations (gpproximately 12,000 ha)are compartments

congsting of grasdand in the Intensve Study Area except those where large-scale planting
IS unsuitable due to the following reasons.

« Difficult Stesfor planting and tree growth: such Sites as rocky areas and thin soil layer as
Leptosols

» Stes with low profitability for busness smdl dze of grasdand scattered in natura
forests

The stes subject to intercropping under the taungya system are compartments located in
the participatory-type forest management zone discussed in VI1.2.1.

Manting System

Based on the exigting planting system for tesk under the taungya system, planting system
will be employed with due consideration of the following aspects and taking the dte
conditions, planting feasibility from a business point of view, needs of locd people and
environmenta consideration into account.

a  Didribution of Ofram (Loca Species) Zones

Ofram, aloca species, will be planted to establish a 40 m wide zone in tesk planting
aress for the purposes of mitigating the decline of biologica diversty due to the
uniform stand gdructure of teek, the main planting species, preventing damage by
pests and diseases and avoiding large scale clear cutting (see Fig. VII-3-1).
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Fig. VII-3-1 Standard Distribution of Indigenous Species Zones

Mechanized Land Preparation Work

Mechanized land preparation using a bulldozer equipped with a dozer to remove
ground vegetation and a ripper for line ploughing will be conducted in view of the
fallowing points.

* Mogt stes are gently doping, offeing high effidency for mechanized land
preparation work.

» The planned large-scde planting requires the quick and efficient clearance of
Chromolaena odorata and other weeds.

* The effective work period is short because of overlapping of the suitable planting
period and the busy farming period for local people and the soil in the Intensve
Areaisrddively hard.
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Digtribution of Protected V egetation Strips

The exiding vegetation will be preserved with a standard width and interval of 4 m
and 36 m respectively,® taking the following pointsinto consideration.

* Mitigation of the negative impacts of large-scale Mechanized Land Preparation on
environmenta aspects, including soil, land, hydrology and water qudity.

* Fadlitaion of the infiltration of surface water to improve the soil moisture
conditions in order to promote the growth of the planted trees.

* Mitigation of the impacts of the rapid establishment of plantations on wild life and
flora by means of reserving some grassand.

Panting Method

In principle, the planting holes will be dug after line ploughing and tesk/ofram seedling
(stump seedling for Tesk, potted seedling for Ofram) will be planted with a planting
disgtance of 3m x 3m.
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Fig. VII-3-2 Standard Didtribution of Protected Vegetation Strips Plan

5

Basd on the dandrds for contour viepeiation srips pubdlished by the ICRAF, 1983 - Agrdfarestry in Dryland Africa(an averegegediat of 7°is
asumdd far e Intersve Sudy Areg).
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Intercropping Under Taungya System

Intercropping is expected to be feasible for four years® after the planting of the seedlings
until such time when the light intengity will be decreased when the canopy of planted trees
closes.

a. Planting Configuration of Crops

For the survival and growth of the planted trees, crops will be cultivated at a distance
of a least 1 m from the trees. The intercropping illusirated in Fig. VI11-3-3 is planned
by each soil condition, taking both single and multiple cropping examples in the Study
Areainto consderation.

b. Cultivation and Management of Intercrops

Intercrops will be manudly cultivated in accordance with the traditiond low input-
type cultivation practiced by local people. Accordingly, intensve work, including
fertiliser gpplication and watering, is not assumed.

Tending Method of Planted Trees

» Weeding will be carried out during initid four years two times a year & the beginning of
dry season i.e. July and November according to the materia provided by FD, in order
to prevent spread of bushfire and to lessen competition with planted trees.

* Pruning will be done taking into condderation the participants need fud-wood and
extenson of cultivaiion) and the timber qudity (prevention of forking and stem-
crooking)

» Sanitary cutting for the trees less than specific Sze in diameter will be introduced in
order to maintain good stands for early removal of suppressed and damaged trees.

* Patrolling for early detection of bushfire and diseased or insect-damaged trees, will be
done.

The use of firewill be bannedin FR.

°  Thesodosconomic and aufurd condiions survey findings sgpest thet afdlow paiod of 5- 7 yearsistradiiondlly renuired. Theaurart falow
paiadis0- 2 yearsin the Sudy Area In arder to lengthen the feeshble aultivation pariod under the convertiond teungya sydeam by oneyer
thispanwill bedoudeto the curant falow paiod
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Yearly Work Plan

The planting area will be increased with the progress of work due to higher efficiency
through the active participation of local people, in turn stimulated by support of the village
forest management committee, etc. However, the upper limit is set a an annud planting
area of some 1,200 ha in view of practicd feadbility. The following Stes will be given
priority for planting (see Table VII-3-1).

» Sites with ¢rong demondration effects. proximity to a digtrict centre and/or existing
local/nationa road

o Stes for easy promotion of people’s paticipation: Stes where the intentions of
collaborative forest management are believed to be easily understood by loca people
because of ther rlatively close links’ to forests in terms of land use and other aspects.

" Theremy prepared land use mep indicates attendency for maretree arops inducding il peims and returdl foreststo be presarved in the souh,
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Fig. VII-3-3  Intercropping Under Taungya System
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TableVII-3-1 Yealy Work Plan for Reforestation

TOTAL PLANNING AREA (Unit:ha)
Project TREE PLANTATION PRIVATELY PROMOTED/INDUSTRIAL PLANTATION Teak 0.8 Ofram 0.2
Year YayaFR Tanl FR Nsemire FR Sawsaw FR Tanll FR Total
Taungya Non- Taungya Non- Taungya  Non- Taungya Non- Taungya Non- Taungya Non- Accumulation
A B Taungya Total A B Taungya Total A B Taungya Tota A B Taungya Tota A B Taungya Tota A B Taungya  Tota
-1
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 0 221 0 221 0 0 0 0 0 221 0 221 221
4 0 276 0 276 80 0 117 197 0 0 0 80 276 117 473 694
5 124 343 0 467 0 0 327 327 0 192 0 192 0 0 124 535 327 986 1,680
6 16 359 17 392 0 83 118 201 0 181 0 181 0 269 0 269 0 268 0 268 16 1,160 135 1,311 2,991
7 0 259 20 279 122 24 122 268 0 48 159 207 0 331 0 331 0 102 401 503 122 764 702 1,588 4,579
8 0 168 242 410 125 47 0 172 0 0 27 414 441 0 43 524 567 125 285 1,180 1,590 6,169
9 175 45 49 269 0 0 0 367 228 595 97 178 399 674 272 590 676 1,538 7,707
10 0 0 0 64 418 187 669 0 0 775 775 64 418 962 1,444 9,151
11 0 0 0 0 298 314 612 0 0 1,030 1,030 0 298 1,344 1,642 10,793
12 0 0 0 164 73 239 476 127 204 509 840 291 277 748 1,316 12,109
13 0 0 0 0 12,109
14 0 0 0 0 12,109
15 0 0 0 0 12,109
16 0 0 0 0 12,109
17 0 0 0 0 12,109
18 0 0 0 0 12,109
19 0 0 0 0 12,109
20 0 0 0 0 12,109
21 0 0 0 0 12,109
22 0 0 0 0 12,109
23 0 0 0 0 12,109
24 0 0 0 0 12,109
25 0 0 0 0 12,109
26 0 0 0 0 12,109
27 0 0 0 0 12,109
Ofram28 44 0 0 0 0 0 0 0 44 12,109
29 55 39 0 0 0 0 0 0 95 12,109
30 93 65 38 0 0 0 0 0 197 12,109
31 78 40 36 54 54 0 0 0 262 12,109
32 56 54 41 66 101 0 0 0 318 12,109
33 82 34 0 88 113 0 0 0 318 12,109
34 54 0 0 119 135 0 0 0 308 12,109
35 0 0 0 134 155 0 0 0 289 12,109
36 0 0 0 122 206 0 0 0 328 12,109
37 0 0 0 95 168 0 0 0 263 12,109
38 0 0 0 0 0 0 0 0 0 12,109
39 0 0 0 0 0 0 0 0 0 12,109
40 0 0 0 0 0 0 0 0 0 12,109
41 0 0 0 0 0 0 0 0 0 12,109
42 0 0 0 0 0 0 0 0 0 12,109
43 0 0 0 0 0 0 0 0 0 12,109
44 0 0 0 0 0 0 0 0 0 12,109
45 0 0 0 0 0 0 0 0 0 12,109
46 0 0 0 0 0 0 0 0 0 12,109
47
48
49
50
Total 315 1,671 328 2,777 327 154 684 1,398 0 421 159 696 228 1,783 1,382 4,072 224 795 3,638 5,588 1,094 4,824 6,191 14,531




(2) Greenfirebdt

Sze and Digribution of Green firebdt

For the present plan, green firebdt of more than 200 ha, i.e. gpproximatdy 2% of the
subject areafor planting (1,200 ha) will be established. Assuming the participation of locdl
people, the planning of 40 m wide green firebelt aong forest reserve boundaries and block
boundaries in the participatory-type foret management zone will result in the
establishment of some 300 haiin totdl.

FPanting System

Green firebdt are classfied into the firebreaking zone (where the firebresk function is the
priority), intercropping zone (where the needs of local people are given priority) and fruit
production zone (integra zone) as a comprehensive measure designed to achieve a high
crown dendgty which is necessary to reduce the quantity of combustibles, to ensure the
permanent production of food crops required by loca people and to maintain the
firebreak function (Fig. VI1-3-4).

On — Reserve
Functional zoning
fLin Intercropping Zone
13m Fruit Production Zone
il..ﬂh Fire Breaking Zone
!_ _ 100 250m i = _!
Off - Reserve

Fig. VII-3-4 Standard Function Classification of Green Firebet

a) Firebreaking Zone (10 mwide)®

Cassia and mango® which are evergreen species and which are believed to have a
high firebreak performance by loca people will be planted as the firebresk species.
Astheinitid growth of cassaisfagt, it will be planted with a rdaively high dengty to

® Quh dssfication by fundion might bring about the possiblity thet perticipeting people do menege anly their oan nescariarity zone. Becauge of

9

thet, ploenting method mLet be considared o thet firdoreeking zone could fundion without their menegemant.

Mango fruit is& used by locdl peodle and its usefor medidndl puposesiishighly velued. Howvever, tre aontribution of mengo to providing
econaic berditsfor local peopleis nat antidipeted far the presant puposes asthe tree prfarance aurvey found litile populatity of itsuse, low
frut quelity dueto the paticllar type of locally avalleble panes and dimetic conditions (sl dally temparaLrerange, dc) and low
commadd vduein thelocd mearket.
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b)

act as a shield to prevent the spread of bushfire. In the case of mango, its large and
high dengity crown is expected to reduce the quantity of forest bed vegetation while
its thick leaves are expected to shut out heat for preventing the spread of bushfires
(seeFig. VII-3-5).

Intercropping Production-Zone (maize-shrub rotation-type intercropping zone, 15 m
wide)

The soil improving tree area planted with Leguminosae and the maize cultivetion area
for sdf consumption will be rotated every five years to ensure the permanent
production of maize. For this purpose, the cultivation of 0.25 ha or 0.125 ha (based
on five year rotation with a soil improving tree area for the fallow period) per 1 ha of
this zone is planned (see Fig. VI11-3-6).

Fruit Production Zone (15 m wide)

A fruit production zone will be established between the firebreaking zone and food
crop production zone to provide cash income, i.e. another need of loca people, and
to supplement the firebresk function (see Figs. VI11-3-7 and V11-3-8).

o Ll o o Q O ] .l |
| 10m Fm 10m

Fire Breaking Zone (1)

Planting trees [ Mango

+  (Cassia

Fig. VII-3-5 Standard Tree Didribution of Firebreaking Zone
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Fig. VII-3-7 Didribution of Intercropsin Fruit Production Zone in Green Firebdt: Type A
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Fig. VII-3-8 Digribution of Intercropsin Fruit Production Zone in Green Firebdt: Type B

Establishment Method
a. Land Preparation

As the trees remaining on grasdand will nat, in principle, be cut, manua weeding will
comprise the main land preparation work.

b. Adoption of Potted Seedlings

At the view point of surviva and initid growth given the purpose of green firebdlt,
potted seedlings will, in principle, be used.

Tending and Management Methods

The following management standards will be adopted based on the method used to
establish existing green firebelt and some information held by the agriculturd office. Petrols
will be conducted in the mgor dry season for the early detection of bushfires.

a. Firebreaking Zone

In principle, locad people need to get the permission of cutting from the Forest
Department. Accordingly, forestry sde does not pay attention so much to people’s
utilization, and planted trees will be relied on naturd regeneration from the viewpoint

of amplifying its management by loca people.
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Fruit Production Zone

The appropriate regeneration period for fruit trees depends on the period of fruit
production for economic benefit. Regeneration cutting will generdly be conducted 15
years after planting. The cut trees will be used as wood resources, such as firewood,
for locd life. In addition, since bee keeping® requires patrol and promote the
pollination of fruit trees, the patrol for bushfire will be facilitated and the pollination
will be assured in dry season by introducing low input type bee keeping with wooden
beehivesingaled.

Food Production Zone

Weeding will be conducted approximately at the end of rainy season (twice a year).
Soil improving trees of Leguminosae will be cut every five years for converson of the
gte for the cultivation of maize. At the same time, former maize cultivation Stes will
be planted with soil improving trees of Leguminosae. The cut trees can then be used
aswood resources, such as firewood, for locd life.

Yearly Work Plan

Green firebdt will bascaly be established based on the same principles adopted for
industrid plantation. As the participation of local people can be easly secured due to the
introduction of agroforestry which emphasises the early detection of bushfires,
establishment of an early fire-fighting syssem and the accommodation of loca needs, the
establishment of green firebet will be implemented prior to indudtrid plantation in
neighbouring aress (see Table VI1-3-2).

TableVII-3-2 Yealy Plan for Establishment of Green Firebdt

Total Planning Area (Unit:ha)
Project Green Fire Belts Accumulated
Y ear plantation
YayaFR Tain | FR Nsemire FR Sawsaw FR Tain Il FR Total site
A B Total A B Total A B Total A B Total A B Total A B Total
-1
1 0 0
2 0 2 2 0 2 2 2
3 0 16 16 6 0 6 0 0 0 6 16 22 24
4 1 4 5 0 3 3 0 10 10 0 0 1 17 18 42
5 0 12 12 0 11 11 0 19 19 0 9 9 0 6 6 0 57 57 99
6 0 16 16 6 0 6 0 2 2 0 9 9 0 0 0 6 27 33 132
7 0 5 5 14 8 22 0 0 0 0 0 6 6 14 19 33 165
8 5 2 7 0 15 15 8 17 25 13 34 47 212
9 9 21 30 0 0 0 9 21 30 242
10 0 16 16 0 0 0 0 16 16 258
11 14 10 24 18 9 27 32 19 51 309
12 0 309
13
Total 6 57 63 26 22 48 0 31 31 23 80 103 26 38 64 81 228 309

" Horgy iscorsdared to bea NTFPs Wooden beehives are someimes dosaved in kitchen gardansin the Suoy Areas The matgidls for beehives
mLe beineqpansve 0 thet locd paode can el ford theam Tedhnical guidenoe on beskegaing will be providkd

-171-



(3) Community Woodlot
Subject Sites
Among the samdl areas of grasdand scattered in natural forests in the Intensive Study

Area, those compartments (totalling some 400 ha) located in the participatory-type forest
management zone will be subject to planting to establish community woodlot.

Panting Method
a. Land Preparation

Land preparation will manly conss of manud weeding while presarving the
remaining trees. The weeds and shrubs should be piled in a belt dong the contour
lines from the viewpoint of environmenta condderaion (at gpproximaey 2 m
intervas).

b. Hanting

For the present plan, wawa (Triplochiton scleroxylon) and odum (Milicia excelsa)
will be planted with a planting distance of 3 mx 3 m (see Fig. VI1I-3-9).

Community Woodlot

[ -
Pegs for planting

o e O O

.Y om .y |
t'_"_ 1
Planting trees O Odum

‘f_\_ Wawa
Fig. VII-3-9 Standard Planting Plan for Community Woodlot
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Tending and Management

Weeding will be conducted twice ayear up to the fourth year after initid planting. Because
of the absence of accumulated data required for the thinning and harvesting of loca
species and because of the fact that the target is to meet long-term needs of loca people
for preparation to forest resource reduction in the future, no harvesting of the planted trees
during the plan period is scheduled. Compliance rules in Collaborative Forest
Management Agreement will be gpplied to the collection and breeding/growing of NTFPs
in community woodlot. In the case of animal NTFPs, community woodlot will be treated
as permitted hunting aress.

Petrols will be conducted during the mgor dry season for the early detection of bushfires.
Theuseof firein forest reserves will be prohibited.

Yearly Work Plan

Because priority is given to the establishment of areas with sustaingble tenure for the use of
NTFPs, village woodlot will be established in the second hdlf of the forest development
period.

TableVII-3-3  Yealy Plan for Establishment of Community Woodlot

Total Planning Area (Unit:ha)
Project Community Woodlots Accumulated
Year plantation
YayaFR Tanl FR Nsemire FR Sawsaw FR Tanll FR Total site
Total Total Total Total Total Total
-1
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 14 13 18 16 15 76 76
8 14 5 6 55 13 3 169
9 11 7 2 45 14 9 248
10 24 16 6 30 13 337
n 29 19 b 6 426
12 0 426
12
Total 0 0 R 0 0 60 0 0 3R 0 0 181 0 0 61 0 0 426
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VII.3.2  Natural Forest Conservation Plan

(1) Improvement of Natural Forests
Subject Sites
The subject Sites are those compartments with a crown density of less than 20% and with
many gaps in the canopy in the naturd forest. (around 1,500 ha).

Improvement Method

The supplementary planting of local species (non-fast growing species) will be conducted
in the form of line planting (see Fig. VI1-3-10).

a. Land Preparation

Land preparation will be conducted in a bdt fashion with a width of 5 min view of
the severeinvason of Chromolaena spp.

Enrichment FPlanting

100m

R

Remaining Vagetstion

L T L

e

Peg for plunting r
e Remaining Tree

e
sm) (D O ® ] PRI 7777 7T T

Sl

I
x

!_._ ilim

@ Land preparation

Planting tree O ‘White mahogany

Fig. VII-3-10 Standard Supplementary Planting Plan for Natura Forest Improvement

—174-



b. Hanting

The use of potted Mahogany Khaya spp.) seedlings is planned as the planting
materids. The actud planting is planned in the second half of the planting period, i.e.
May or June, for the establishment of plantations in order to avoid competition vis-a-
visthe participation of loca peoplein the establishment of plantations and the planting
of crops (particularly such main crops as maize, etc.) by local people.

c. Tending

Given the savere invason by Chromolaena spp., weeding will be conducted & the
end of rainy season gwice a year) up to the fourth year from planting when it is
believed that the planted trees will have grown above the height of Chromolaena spp.
and othersin order to prevent bushfires and to ensure the growth of the planted trees.

Yearly Work Plan

As there have been few cases in Ghana of large-scde supplementary planting in natural
forests, the establishment of sustainable NTFPs Tenure Areas will be st up in the firgt half
and the work will be conducted in the second hdlf of the forest establishment period (see
Table VII-3-4).

TableVII-3-4 Yealy Pan for Planting in Naturd Forests

Total Planning Area (Unit:ha)
Project Natural Forest Rehabilitation/Natural Forest Conservation No.1 Enrichment Planting
Year Accumulated
YayaFR Tanl FR Nsemire FR Sawsaw FR Tanll FR Total plantation
Total Total Total Total Total Total sSte
-1
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 15 15 40 65 170 305 0
8 15 15 40 65 170 305 305
9 15 15 40 65 170 305 610
10 15 15 40 65 170 305 915
11 14 21 50 79 172 336 1,220
0 1,556

Total 0 0 7“4 0 0 81 0 0 20 0 o0 339 0O o 852 0 0 155

(2) Management of Sustainable NTFPs Tenure Areas
Establishment of Sustainable NTFPs Tenure

Sugtainable NTFPs tenure will be established for a certain period at certain Sitesin natura
forests located near villages as a comprehensve measure designed to strengthen the
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management of NTFPs resources, i.e. prevention of negative impacts on the environment,
to provide cash income opportunities as required by loca people and to smplify the
NTFPs collection permit system.

Designation of Candidate Sites for Sustainable NTFPs Tenure

Candidate stes for sugtainable NTFPs tenure will be desgnated in naurd forests
digributed in the participatory-type forest management zone in the following manner.
However, the collection and culture of smal animals (bees and snalls, etc.) among animal
NTFPs and the collection (excepting the trunks of living trees) and culture of plant NTFPs
will be permitted regardless of designation. Approva will not be required for the collection
of samdl animds and plant NTFPs (mushrooms) other than seed plants even if they are
collected for cash income purposes (see Table VI1-3-5).

TableVII-3-5 Candidate Sites for Sustainable NTFPs Tenure by F/R

(Unit:
Forest Ressive Ramitted Huning Zones Hunting Prahikition Zore Tad
D1 (D2 3 >4

Sawsaw 26 26 419 % %6
Nsarire 37 27 50 13 7
Yaa 74 710 27 0 1011
Tanl 45 119 40 0 &4
Tanll 127} 613 1080 16 19
Tad 56 19456 2236 13 4900

a.  Permitted Hunting Zones

As stands with alow crown dengity (forest type: D1 and D2) provide suitable habitat
for bushmeet (particularly rodents), the hunting of bushmeat without fire will be
allowed.

b.  Hunting Prohibition Zone

Thehunting of bushmeet will be prohibited at stands with a high crown dengty (forest
type D3 and D4) as these stands comprise unsuitable habitation for animas for
bushmest.
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Approva of Sustainable NTFPs Tenure Sites

* The Forestry Department (Digtrict Forestry Offices) will evauate the village NTFPs
resources and village needs for NTFPs resources through the use of NGOs.

* The Forestry Department (Didtrict Forestry Offices) will establish sugtainable NTFPs
tenure Stes in naturd forests of a suitable Sze and location, will inform the relevant
village forest management committees of these Sites.

Management of Sustainable NTFPs Tenure Sites

* The Forestry Department (Digtrict Forestry Offices) will conduct a briefing on gpproved
sugtainable NTFPs tenure Stes for the rlevant village forest management committees.

» Members will report any violation of the rules regarding tenure Stes to the rdevant
village forest management committees. The latter will conduct patrols when deemed
necessary (see V11.3.7-(3)).

Renewd or Extenson of Sudainable NTFPs Tenure Sites

The permit period will be extended from the initid one year to three years and
subsequently to five years whenever “a sustainable NTFPs tenure permit” is renewed. At
the time of renewad, the Forestry Department (District Forestry Offices) will decide on the
suitability of extenson, taking previous reports on collection, state of compliance with
collection rules and past culture performance into consderation. The operation and
management of tenure will be implemented under the system shown in Fig. VII-3-11.
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Fig. VII-3-11 Outline of Operation and Management System for
Sugainable NTFPs Tenure Sites
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VI.3.3  Cutting and Harvesting Plan

Cutting and harvesting are planned for the planted trees as wdl as fruit trees and crops for
plantations and green firebelt under the plantation establishment and management plan. Plantations
aready planted by the Forestry Department, village woodlots with a cutting period of more than 50
years and NTFPs in naturdl forests are not included in the scope of this plan. Cutting and harvesting
work will be conducted by private company in the case of indudtriad plantations and the employment
of loca people for this work will be encouraged. Cutting and harvesting work in village woodlots
and green firebdt will be conducted by loca people.

(1) Indudrid Plantations
Cutting Method

The planted trees will be cut by a team of one operator and one assdant usng a
chainsaw. The branches and leaves of the cut trees will be removed on ste in view of
yading efficdency and the supply of fudwood for loca people. The cut trees will be
transported by a tractor to a yard on the spot which has been established dong a spur
road.

Harvesting of Planted Trees and Crops

As dready described, the find cutting age will be 35 years for teak and 25 years for
Ofram. The yield of teak and ofram undergoing thinning and find cutting is estimated by
multiplying the standing tree volume estimated on the basis of the data prepared by the
Planning Branch by the number of trees subject to thinning and find cutting in accordance
with the standards set by the Planning Branch. Table VI1I-3-6 shows the annud yied of
planted trees as well as crops cultivated under the taungya system up to the year when the
harvesting of the planted trees is completed.

In regard to the timing of planting and harvesting, maize and yams will be harvested every

year and plantains and cocoyams will be harvested every two years based on the
socioeconomic and cultural conditions survey findings.

-179-



TableVII-3-6 Harvedting of Planted Trees and Crops at Industrid Plantations

Outline of Plantation Establishment & Management and Production

— 08T —

Industrial Plantation (Unit: per haunit of gross sites)
Planting Main process
cycle Forestry work Wood production (m3) Food crop cultivation
Teak zone Actual(ha) 0.92 Ofram zone Actual(ha) 0.92 Firewoods'Sticks  Pole & Electric Logs for Total Intercropping Yields(t)
Investment O&M Investment O&M (Incentive for posts poles sawing Teak Ofram TypeA TypeB
LP)
(Standard Actual (Standard) Actual section section Maize Cocoyam Plamtain Yam
remaining) remaining remaining) remaining 0. 0.23
[trees] trees [trees] trees ha/mono-actual ha/mono-actual ha/mono-actual _ha/mono-actual
1 Planting:1,100 Weeding 1,000 Planting:1,100 Weeding 1,000 o o 0.40 1.27
(1,100) (1,100)
2 -Weeding -Weeding (Pruined o o 0.40 127 4.79 0.72
-Pruning & -Pruning & branches: Teak &
climber cutting climber cutting Ofram)
3 -Pruning & -Pruning & (Pruined o o 0.40 127
climber cutting climber cutting branches:Teak &
Ofram)
4 -Improvement Thinning:500 550 (Cut trees:Teak) o o 0.40 127 4.79 0.72
cutting (600) Gap space(ha) -Thinned Ofram
0.42 8.23 8.23
5 o
6 o
7 -lmprovement (Cut trees: Teak) o
cutting
8 Thinning:300 280 -Thinned Ofram o
(300) 12.02 12.02
9
(660) 600
10 Thinning:160 450 -Thinned Teak -Thinned Teak -Thinned T
(500) Gap space(ha) 7.6 .23 1.69 1354
0.48
11 o
12 o
13 o
14 Thinning:250 220 Thinning:150 130 -Thinned Teak -Thinned Teak -Thinned Teak o
(250) (150) 27.46 7.63 3.05 38.14
-Thinned Ofram -Thinned Ofram
38.18 (Effective:19.09) 38.18
20 Thinning:100 130 -Thinned Teak -Thinned Teak -Thinned Teak -Thinned Teak
(150) 3.99 15.99 15.99 4.00 39.97
(Effective:1.16)
25 Final 0 - Felled Ofram
felling:150
(0) 204.55 204.55
(Effective:59.32)
35 Find felling:150 - Felled Teak

136.52 136.52
(Effective:39.59)




Cutting Area

While the yearly cutting area is decided in correspondence with the yearly planting area,
gpproximately 1,000 ha is used as the yardgtick. In condderation of possble
environmental impacts, the cutting area per cutting block is set a 20 haor less. The yearly
cutting area for teak and ofram is shown in Table VII-3-7.

TableVII-3-7 Yearly Cutting Area for Tesk and Ofram (Fina Cutting)

Tota planting Area  Tree Plantation Privately /Industrial Plantation (unit:ha)

Project Yaya Tain | Nsemire Sawsaw Tanll Tota

Y ear Teak Ofram Teak Ofram Teak Ofram Teak Ofram Teak Ofram Teak Ofram
28 0 44 0 0 0 0 0 0 0 0 0 44
29 0 55 0 39 0 0 0 0 0 0 0 94
30 0 93 0 65 0 38 0 0 0 0 0 196
31 0 78 0 40 0 36 0 54 0 54 0 262
32 0 56 0 54 0 41 0 66 0 101 0 318
33 0 82 0 34 0 0 0 88 0 113 0 317
34 0 54 0 0 0 0 0 119 0 135 0 308
35 0 0 0 0 0 0 0 134 0 155 0 289
36 0 0 0 0 0 0 0 122 0 206 0 328
37 177 0 0 0 0 0 0 95 0 168 177 263
38 221 0 158 0 0 0 0 0 0 0 379 0
39 374 0 262 0 154 0 0 0 0 0 790 0
40 314 0 161 0 145 0 215 0 214 0 1,049 0
41 223 0 214 0 166 0 265 0 402 0 1,270 0
42 328 0 138 0 0 0 353 0 454 0 1,273 0
43 215 0 0 0 0 0 476 0 539 0 1,230 0
44 0 0 0 0 0 0 535 0 620 0 1,155 0
45 0 0 0 0 0 0 490 0 824 0 1,314 0
46 0 0 0 0 0 0 381 0 672 0 1,053 0

Tota 1,852 462 933 232 465 115 2,715 678 3,725 932 9,690 2,419

Yealy Yidd Plan

The yearly yield of the planted trees shown in Table VII-3-8 is planned for plantations
reaching their find cutting age by multiplying the area of plantations by the yidd per unit
area.

-181-



— 81—

<with Taungya>

TableVII-3-8  Yealy Yied Plan

<without Taungya>

Project |Total Total
Year felled volume felled volume
Firewood Pole & Post Electric pole Log(Effective) Total Firewood Pole & Post Electric pole Log(Effective) Total
T&O T&O Teak Teak ram Total T&O T&O Teak Teak Ofram Total
44 5 47 48 47+48=49 44+ 45+46+49 5 46 47 48 47+48=49 44+ 45+ 46+49
(m3) (m3) (m3) (m3) (m3) (m3) =50 (m3) (m3) (m3) (m3) (m3) (m3) =50
13,220 13,220 080 13,220 13,220 080
-3
-2
-1
1
2 0 0 0 0 0 0 0j 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0j 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0f 0 0 0 0 0 0 0
6 700 0 0 0 0 0 700] 0 0 0 0 0 0 0
7 1,100 0 0 0 0 0 1,100 300 0 0 0 0 0 300
8 2,000 0 0 0 0 0 2,000 1,000 0 0 0 0 0 1,000
9 3,500 0 0 0 0 0 3,500 400 0 0 0 0 0 400
10 4,100 0 0 0 0 0 4,100 2,100 0 0 0 0 0 2,100
11 3,600 0 0 0 0 0 3,600 4,300 0 0 0 0 0 4,300
12 8,200 700 300 0 0 0 9,200 4,200 0 0 0 0 0 4,200
13 11,300 1,200 500 0 0 0 13,000 4,500 400 200 0 0 0 5,100
14 10,700 2,200 900 0 0 0 13,800 10,600 1,100 400 0 0 0 12,100
15 11,500 4,000 1,600 0 0 0 17,100 10,800 500 200 0 0 0 11,500
16 15,900 4,300 1,700 0 800 800 22,700 8,700 2,400 1,000 0 0 0 12,100
17 13,500 3,600 1,400 0 1,400 1,400 19,900 16,100 4,700 1,900 0 400 400 23,100
18 21,700 6,900 2,800 0 2,500 2,500 33,900 20,100 4,300 1,700 0 1,200 1,200 27,300
19 32,500 8,800 3,500 0 4,500 4,500 49,300 13,700 4,100 1,600 0 500 500 19,900
20 21,300 6,400 2,600 0 3,400 3,400 33,700 23,600 8,800 3,500 0 2,700 2,700 38,600
21 12,500 4,400 1,800 0 1,600 1,600 20,300 30,500 9,700 3,900 0 4,500 4,500 48,600
22 19,600 8,100 4,900 700 3,300 4,000 36,600 14,900 4,100 1,600 0 2,600 2,600 23,200
23 11,700 7,500 5,700 1,100 1,800 2,900 27,800 21,500 7,400 3,800 400 3,700 4,100 36,800
24 8,700 10,300 9,200 2,100 1,100 3,200 31,400 30,600 12,400 7,500 1,000 5,100 6,100 56,600
25 20,600 18,500 16,400 3,800 2,200 6,000 61,500) 22,600 6,300 3,600 400 2,900 3,300 35,800
26 2,800 11,300 11,300 2,800 0 2,800 28,200 2,200 9,000 9,000 2,200 0 2,200 22,400
27 1,300 5,200 5,200 1,300 9,000 10,300 22,000 3,800 15,100 15,100 3,800 0 3,800 37,800
28 2,800 11,000 11,000 2,800 14,600 17,400 42,200 2,200 8,700 8,600 2,200 4,800 7,000 26,500
29 1,500 6,200 6,200 1,500 27,000 28,500 42,400 3,100 12,300 12,300 3,100 13,400 16,500 44,200
30 1,000 3,800 3,800 1,000 48,100 49,100 57,700 4,300 17,200 17,200 4,300 5,500 9,800 48,500
31 2,500 7.300 7,300 1,800 36,200 38,000 55,100 2,400 9,600 9,600 2,400 28,700 31,100 52,700
32 1,100 0 0 0 16.800 16,800 17,900) 300 0 0 0 48,300 48,300 48,600
33 2,000 0 0 0 35,300 35,300 37,300 1,000 0 0 0 27,700 27,700 28,700
34 3,500 0 0 0 19,700 19,700 23,200 400 0 0 0 39,400 39,400 39,800
35 4,100 0 0 0 12,200 12,200 16,300 2,100 0 0 0 55,000 55,000 57,100
36 3,600 0 0 0 23,200 23,200 26,800 4,300 0 0 0 30,600 30,600 34,900
37 6,900 0 0 19,300 0 19,300 26,200 4,200 0 0 0 0 4,200
38 9,100 0 0 31,100 0 31,100 40,200 3,700 0 0 10,200 0 10,200 13,900
39 6,700 0 0 57,600 0 57,600 64,300 8,600 0 0 28,600 0 28,600 37,200
40 4,400 0 0 102,800 0 102,800 107,200 10,000 0 0 11,800 0 11,800 21,800
41 7,300 0 0 77,400 800 78,200 85,500 4,400 0 0 61,300 0 61,300 65,700
42 5,900 0 0 35,800 1,400 37,200 43,100 7,200 0 0 103,100 400 103,500 110,700
43 7,000 0 0 75,300 2,500 77,800 84,800 11,300 0 0 59,100 1,200 60,300 71,600
44 12,700 0 0 42,100 4,500 46,600 59,300 5,900 0 0 84,100 500 84,600 90,500
45 6,800 0 0 26,000 3,400 29,400 36,200 5,400 0 0 117,400 2,700 120,100 125,500
46 3,100 0 0 49,600 1,600 51,200 54,300 9,000 0 0 65,400 4,500 69,900 78,900
47
48
49
50
Total 330,800 131,700 98,100 535,900 278,900 814,800 1,375,400 336,300 138,100 102,700 560,800 286,300 847,100 1,424,200




(2) Green Firebdt
Fruit Production Zones

For the present plan, fruit trees in fruit production zones will be replanted sooner than
usud in congderation of the following points. The yidd of fruit trees shown in Table VII-
3-9 are estimated based on the available data.

* Itisinferred that mogt of the fruit trees to be planted will reach the peek of profitable
fruit bearing gpproximately 10 years after planting.

* Although there are species with along period of profitable fruit bearing, such as cashew,
harvesting work becomes increasingly difficult with the ageing and height growth of the

trees, creating unfavourable conditions for use of the fruit.

Food Crop Production Zones
The estimated harvest of maize in food crop production zones is shown in TableV11-3-10.
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Table VII-3-9 Yidds of Fruit Trees and Crops in Fruit Production Zones

(Unit: per haunit of aross sites)

Planting
cvcle
Fruit production (t) Food crop cultivation
Tvpoe Tvpe Intercroopina Yields(t)
Cashew Sugar Orange Avocado
anple TvoeB TvoeA
(Cashew) Maize Yam Plamtain Cocoyam
0.17 0.17 0.10 0.21 0.15 0.06 0.16 0.03
ha/mono-actual ha/mono-actual ha/mono-actual ha/mono-actual ha/mono-actual ha/mono-actual ha/mono-actual ha/mono-actual
1 16 31 o 0.20 0.33
2 17 32 o 0.20 0.33 0.46 0.05
3 18 33 © 0.20 0.33
4 19 34 o 0.20 0.33 0.46 0.05
5 20 35 0.05 0.05 1.02 0.95
6 21 36 0.10 0.10 1.02 0.95
7 22 37 0.16 0.16 1.02 0.95
8 23 38 0.23 0.23 1.02 1.26
9 24 39 0.31 0.31 1.52 1.26
10 25 40 0.37 0.37 1.52 1.26
11 26 41 0.44 0.44 1.52 1.26
12 27 42 0.51 0.51 1.52 1.26
13 28 43 0.61 0.61 1.52 1.26
14 29 44 0.68 0.68 1.52 1.26
15 30 45 0.77 0.77 1.52 1.26
TableVII-3-10 Maize Yield in Food Crop Inter-cropping Zones
Planting
cvcle Zone Actual (ha) 0.38
Forestry work Timber production  Food crop cultivation
Ipil-ipil Actual (ha) 0.125 Firewoods/Sticks Monocolture with Allev-croopina & Yields(t)
Investment O&M tree- enriched fallow(Rotaitional Hedgearow Intercropping system)
(Incentive for LP) 2 sections 1 section Maize
Actual 0.250
remainina 0.125
[trees] trees ha/mono-actual
1 16 31 Plantina:375 375 ° 0.67
2 17 32 o 0.67
3 18 33 © 0.67
4 19 34 o 0.67
5 20 35 Final fellina 0 (Felled trees: 375) © 0.67
6 21 36 Planting:750 750 o 0.67
7 22 37 © 0.67
8 23 38 o 0.67
9 24 39 o 0.67
10 25 40 Final felling 0 (Felled trees: 750) © 0.67
11 26 41 Planting:375 375 S 0.67
12 27 42 ° 0.67
13 28 43 © 0.67
14 29 44 © 0.67
15 30 45 Final felling O (Felled trees: 375) © 0.67




VI.3.4 Nursery Practices Plan

(1) Nursery Practices Method
Stump Seedlings (Teak: Tectona grandis)

Stump seedlings will be usad for the planting of teek, the main species for indudrid
plantations, because of the following reasons.

a Thereisaufficient experience in Ghana of the planting of stump seedlings of tesk.

b. Stump seedlings are suitable for large-scale plantation because of their easy storage,
handling and transportation.

Potted Seedlings (other than teak)

Potted seedlings will be used for the planting of species other than tesk because of the
following reasons.

a.  While the planting of some species usng sump seedlings is possible, the relevant
experienceis scarce.

b. Bareroot seedlings are disadvantageous in terms of surviva and initid growth and
are unsuitable for both natural forest improvement and participatory-type plantation
establishment where tending and other work cannot be strictly controlled.

(2) Basc Specifications for Nursery Beds
The following nursery beds will be used based on the beds currently used.

Stump Seedlings

Both the seed beds and transplanting beds will be the banked type (banking height of
approximately 0.2 m) asin the case of bare root seedling beds. The bed size will be 12 n?
(1.2 m x 10 m) per bed. Asit assumed that the work will mainly be manualy conducted,
the distance between the bedsis set a 0.5 m.

Potted Seedlings
a.  Centrd Nursery

* As most of the consdered species have large seeds, the seeds will be directly
sown into pots without using a seed bed.
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* As flood-type watering is not planned for the pot beds, wooden boards will be
used to create a frame (height of gpproximately 0.2 m) in which the pots will be
placed. The sze of the bed will be smilar to that for sump seedlings.

b. Village Nurseries

* As most of the consdered species have large seeds, the seeds will be directly
sown into pots without using a seed bed.

* The pots will smply be placed on the ground. The bed sze will be Smilar to that
for sump seedlings.

The nursery beds will be constructed dong the contour for preventing soil erosion in the case of
steep dope. But in the case of gentle dope, nursery bed will be congtructed in pardld with
contour to prevent root disease by bad drainage. Simple shading consisting of wooden poles
(height of approximately 0.5 m) and the leaves of oil padms, both of which can be obtained
locdly, will be used.

Basic Process for Seedling Production

The seedling production process shown in Fig. VI1-3-12 will basically be adopted based on the
work process a existing nurseries and taking the examination results in (1) and (2) above into
consderation.

Theexiging nursery practices method has not resulted in any large-scae damage by pests or
diseases due to the local cdimatic and soil conditions. Accordingly, disnfection of the soil and
the soraying of agrochemicas for pest and/or disease control will only be conducted when
actual damage by pests or diseases occurs.
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Procurement of Seeds, Pre-Treatment
From Breeding Tree ,Loca Seed

l

Sowing

r— (Transplanting)

Shading
v

Weeding
Watering/Hardening

Selection of Seeding

l

Planting-out

N

Stump Seedling Potted Seedling
Fig. VII-3-12 Basic Processfor Seedling Production

Nursery Practices Period
a  Sump Seedlings

Following the exising nursery practices period, the seeds will be sown a the
beginning of the maor rainy season and preparations for planting out will be
conducted in the second half of the mgjor dry season. The standard nursery practices
period will be approximately 8 months (October - May).

b. Potted Seedlings
* Loca Speciesfor Forestry Purposes

Although the nursery practices period varies from one species to another, the
nursery practices period for sump seedlings, using those of Khaya spp. asatypical
example, will principaly be employed.
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o Fruit Trees

Again, the nursery practices period for fruit trees varies depending on the species
and people, the standard period will be approximately six months based on the
nursery practices period for avocado. The seeds will be sown during the minor
rainy season and preparations for transplanting will be conducted in the second half
of the mgjor dry season. The standard period will be approximately 6 months.

* Fre Prevention and Soil Improving Treesof Leguminosae

While the actud nursery practices period dightly varies from one species to
another, the standard period is set at gpproximately sx months based on the
nursery practices period for Cassa siamea. The seeds will be sown during the
minor rainy season and preparations for transplanting will be conducted in the
second haf of the mgor dry season. The standard period will be approximately 6
months,

Sowing

Teak seeds will be sown in the germination bed (seed bed) to produce sump seedlings
while sdlected seeds will be directly sown in container to produce potted seedlings taking
into congderation the curtallment of railsing process and the sze of seeds. In the case of
teak, the sowing dendty is an average of 1,200 (1,000 - 1,500) seeds/bed with an
expected germination rate of 50%. The expected germination rate for potted seedlings is
goproximately 60% (40 - 80%) athough this will depend on the species and sowing
method.

Trangplanting and Pot Nursing

Seedling of teak is assumed for the present plan to achieve a dendity of gpproximately 500
seedlingg/bed. A loss rate of stump and potted seedling is assumed™ approximately 20%
(10-40%) depending on the species and sowing method.

Watering

An annud average daily watering volume of 11 tongha (1.1 litres/day/n) is planned,
taking the following pointsinto consderation.

a  BadcWaeing Volume
The basic watering volume will be equivaent to the water volume which makes the

11

Dedgn proauramat vdume d ssass= number of repuired seedings (number of repired sedlingsfor danting + etimeted number of ssedlings
for spdemenaty planting) x [1 + (edimetad lossrete of sown ssads+ edlimeted loss rete during nursing)/100)
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monthly rainfal in the dry season® reach the annud mean monthly rainfal.”® To be
more precise, this will be 1.8 mm/day.* In order to achieve this target, 18 tons of
water per day will be sprayed per ha of nursery bed (1.8 litresday/n?) in two
watering operations per day. This watering will be manualy conducted usng a
watering can or other suitable means.

b. Hardening

In the case of the nursery practices of tobacco®™ by loca tobacco growing farmers
entrusted by a tobacco company or the nursery practices of teek, the watering
volume is esimated to be 0.2 litrestime/n?, implying that the nursery practices of
tobacco or tesk can be conducted with a watering volume of approximately 0.5
litres/day/n?. In view of this prospect, the watering volume during the nursery
practices period is adjusted with the use of the basic watering volume for one-third of
the period, haf of the basic watering volume for one-third of the period and 0.5
litres/day/n? for the remaining one-third of the period.

Based on the qudity standard of ssump seedlings, they are to be dug out and trimmed in
the magour dry season. The stump seedlings should be kept in pits with ventilation and
taken out a the time of planting out in accordance with planting operation.

(4) Yearly Work Plan

Central Nursery

Based on the yearly planting and intercropping plan examined in V11.3.1, nursery practices
will commence one year before the planned planting. The required quantity of seedlings for
yearly planting and supplementary planting is shown in Table VI1-3-11.

Village Nurseries

Basad on the yearly planting plan examined in V11.3.1, seedling production will commence
one year before the planned planting. The required quantity of seedlings for yearly planting
and supplementary planting is shown in Table VI11-3-12

12

13

14

15

Mesn monthly rainfdl of dy montrsinady year (e lll.11): esumed tobe 27 mm
Meen monthly ranfdl of ady year (el 11): assumad tole8 mm
Equvdet b 53 mm0 days

Basd on thefindings of inaviews aondudisd neer Tromeso settlemant
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TableVII1-3-11  Yearly Seedlings Production Plan for Centra Nursery

Summary of Seedling Production Plan

Central Nursery
Industrial Plantation

Natural Conservation No.1 Total

Project Stumps Potted Potted Total Potted Stumps
Year Teak Ofram Total Mahogany Total
1,000 1,000 100
0.80 0.20
1.1 1.3 1.4
-1 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
2 194,480 57,460 251,940 0 0 251,940 57,460 194,480
3 313,280 92,560 405,840 0 0 405,840 92,560 313,280
4 579,920 171,340 751,260 0 0 751,260 171,340 579,920
5 1,034,880 305,760 1,340,640 0 0 1,340,640 305,760 1,034,880
6 779,680 230,360 1,010,040 42,700 42,700 1,052,740 273,060 779,680
7 360,800 106,600 467,400 42,700 42,700 510,100 149,300 360,800
8 758,560 224,120 982,680 42,700 42,700 1,025,380 266,820 758,560
9 424,160 125,320 549,480 42,700 42,700 592,180 168,020 424,160
10 262,240 77,480 339,720 47,040 47,040 386,760 124,520 262,240
1 499,840 147,680 647,520 0 0 647,520 147,680 499,840
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0
27 57,460 57,460 0 0 57,460 57,460 0
Ofram28 92,560 92,560 0 0 92,560 92,560 0
29 171,340 171,340 0 0 171,340 171,340 0
30 305,760 305,760 0 0 305,760 305,760 0
31 230,360 230,360 0 0 230,360 230,360 0
32 106,600 106,600 0 0 106,600 106,600 0
33 224,120 224,120 0 0 224,120 224,120 0
34 125,320 125,320 0 0 125,320 125,320 0
35 77,480 77,480 0 0 77,480 77,480 0
36 147,680 147,680 0 0 147,680 147,680 0
37 0 0 0 0 0 0 0
38 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0
41 0 0 0 0 0 0 0
42 0 0 0 0 0 0 0
43 0 0 0 0 0 0 0
44 0 0 0 0 0 0 0
45 0 0 0 0 0 0 0
.4 0 o ._._._0° ___. o0 _____0 . _ _| 0 0
47
48
49
50
Total 5,207,840 3,077,360 8,285,200 217,840 217,840 8,503,040 3,295,200 5,207,840
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TableVII-3-12  Yearly Seedlings Production Plan for Village Nurseries

Village Nurseries

Community Woodlots Green Fire Belts Total
Project Potted Mean Zonel Potted Zonell Potted Zonelll Potted Total Mean Raising
Year Odum Wawa Total Nursery Cassia Mango Total A B Leguminous Total Potted Nursery Total Mean
550 550 14 Orange Advocado  Cashew Total 375 Potted Nursery
250 25 25 25 50 750 14 14
14 14 12 13 13 13 13 12
-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 600 65 665 0 0 130 130 900 900 1,695 121 1,695 121
2 0 0 0 0 6,600 715 7,315 195 195 1,040 1,430 9,900 9,900 18,645 1,332 18,645 1,332
3 0 0 0 0 5,400 585 5,985 33 33 1,105 1,170 8,100 8,100 15,255 1,090 15,255 1,090
4 0 0 0 0 17,100 1,853 18,953 0 0 3,705 3,705 25,650 25,650 48,308 3,451 48,308 3,451
5 0 0 0 0 9,900 1,073 10,973 195 195 1,755 2,145 14,850 14,850 27,968 1,998 27,968 1,998
6 58,520 58,520 117,040 8,360 9,900 1,073 10,973 455 455 1,235 2,145 14,850 14,850 27,968 1,998 145,008 10,358
7 71,610 71,610 143,220 10,230 14,100 1,528 15,628 423 423 2,210 3,055 40,950 40,950 59,633 4,259 202,853 14,489
8 60,830 60,830 121,660 8,690 9,000 975 9,975 293 293 1,365 1,950 29,700 29,700 41,625 2,973 163,285 11,663
9 68,530 68,530 137,060 9,790 4,800 520 5,320 0 0 1,040 1,040 58,500 58,500 64,860 4,633 201,920 14,423
10 68,530 68,530 137,060 9,790 15,300 1,658 16,958 1,040 1,040 1,235 3,315 52,650 52,650 72,923 5,209 209,983 14,999
11 0 0 0 0 0 0 0 0 0 0 0 29,700 29,700 29,700 2,121 29,700 2,121
12 0 0 0 0 0 0 0 0 0 0 0 52,200 52,200 52,200 3,729 52,200 3,729
13 0 0 0 0 0 0 0 0 0 0 0 35,100 35,100 35,100 2,507 35,100 2,507
14 0 0 0 0 0 0 0 0 0 0 0 40,050 40,050 40,050 2,861 40,050 2,861
15 0 0 0 0 0 0 0 0 0 0 0 60,750 60,750 60,750 4,339 60,750 4,339
16 0 0 0 0 0 0 0 0 0 0 0 14,850 14,850 14,850 1,061 14,850 1,061
17 0 0 0 0 0 0 0 195 195 1,040 1,430 31,050 31,050 32,480 2,320 32,480 2,320
18 0 0 0 0 0 0 0 33 33 1,105 1,170 21,600 21,600 22,770 1,626 22,770 1,626
19 0 0 0 0 0 0 0 0 0 3,705 3,705 32,850 32,850 36,555 2,611 36,555 2,611
20 0 0 0 0 0 0 0 195 195 1,755 2,145 37,800 37,800 39,945 2,853 39,945 2,853
21 0 0 0 0 0 0 0 455 455 1,235 2,145 14,850 14,850 16,995 1,214 16,995 1,214
22 0 0 0 0 0 0 0 423 423 2,210 3,055 40,950 40,950 44,005 3,143 44,005 3,143
23 0 0 0 0 0 0 0 293 293 1,365 1,950 29,700 29,700 31,650 2,261 31,650 2,261
24 0 0 0 0 0 0 0 0 1,040 1,040 58,500 58,500 59,540 4,253 59,540 4,253
25 0 0 0 0 0 0 0 1,040 1,040 1,235 3,315 52,650 52,650 55,965 3,998 55,965 3,998
26 0 0 0 0 0 0 0 0 0 0 0 29,700 29,700 29,700 2,121 29,700 2,121
27 0 0 0 0 0 0 0 0 0 0 0 52,200 52,200 52,200 3,729 52,200 3,729
Ofram28 0 0 0 0 0 0 0 0 0 0 0 35,100 35,100 35,100 2,507 35,100 2,507
29 0 0 0 0 0 0 0 0 0 0 0 40,050 40,050 40,050 2,861 40,050 2,861
30 0 0 0 0 0 0 0 0 0 0 0 60,750 60,750 60,750 4,339 60,750 4,339
31 0 0 0 0 0 0 0 0 0 1,430 1,430 14,850 14,850 16,280 1,163 16,280 1,163
32 0 0 0 0 0 0 0 195 195 1,170 1,560 31,050 31,050 32,610 2,329 32,610 2,329
33 0 0 0 0 0 0 0 33 33 3,705 3,770 21,600 21,600 25,370 1,812 25,370 1,812
34 0 0 0 0 0 0 0 0 0 2,145 2,145 32,850 32,850 34,995 2,500 34,995 2,500
35 0 0 0 0 0 0 0 195 195 2,145 2,535 37,800 37,800 40,335 2,881 40,335 2,881
36 0 0 0 0 0 0 0 455 455 3,055 3,965 14,850 14,850 18,815 1,344 18,815 1,344
37 0 0 0 0 0 0 0 423 423 1,950 2,795 40,950 40,950 43,745 3,125 43,745 3,125
38 0 0 0 0 0 0 0 293 293 1,040 1,625 29,700 29,700 31,325 2,238 31,325 2,238
39 0 0 0 0 0 0 0 0 0 3,315 3,315 58,500 58,500 61,815 4,415 61,815 4,415
40 0 0 0 0 0 0 0 1,040 1,040 0 2,080 52,650 52,650 54,730 3,909 54,730 3,909
41 0 0 0 0 0 0 0 0 0 0 0 29,700 29,700 29,700 2,121 29,700 2,121
42 0 0 0 0 0 0 0 0 0 0 0 52,200 52,200 52,200 3,729 52,200 3,729
43 0 0 0 0 0 0 0 0 0 0 0 35,100 35,100 35,100 2,507 35,100 2,507
44 0 0 0 0 0 0 0 0 0 0 0 40,050 40,050 40,050 2,861 40,050 2,861
45 0 0 0 0 0 0 0 0 0 0 0 60,750 60,750 60,750 4,339 60,750 4,339
46 0 0 0 0 0 0 0 0 0 0 0 14,850 14,850 14,850 1,061 14,850 1,061
47
48
49
50
Total 328,020 328,020 656,040 46,860 92,700 10,043 102,743 7,898 7,898 49,465 65,260 1,593,900 1,593,900 1,761,903 125,850 2,417,943 172,710




VI.3.5 Infrastructure Plan

(1) Forest Roads-Firebreaks
Basic Structure and Didtribution

Feeder roads dretching 97 km and spur roads stretching 88 km are planned in
accordance with the logging manua of the Forestry Department (see Fig. VII-3-13).
Given the anticipated strong ranfal intendty,’® proper attention is paid to roadbed
protection and drainage in view of environmental consarvation and easer road
maintenance work.

a  Feeder Roads (cleared width: 15 m; carriage width: 4.5 m; firebreak width: 10.5 m)

The route of each feeder road will be determined to generdly link existing roads via
the centre of each plantation ste. Crush-run will be laid to conditute the upper
basing.

In principle, sde ditches with a drainage section equivaent to that of the exigting locdl
roads (approximately 0.7 n¥) will be constructed together with cross ditches at an
average distance of every 50 m.

b.  Spur Roads (cleared width: 10 m; carriage width: 3.5 m; firebreak width: 6.5 m)

Spur roads will be congtructed dong block boundaries to link feeder roads to
footpaths dong forest reserve boundaries. In principle, sde ditches with a drainage
section equivaent to haf of thet of the existing loca roads (approximately 0.4 nré) will
be constructed.

c. For improved vehicle access to planting sites, narrow temporary roads (both cleared
width and carriage width: 4 m; land preparation by bulldozer without a firebresk) will
be congtructed at an gpproximate dengity of 15 m/ha (the routes will not be planned
in advance).

** Daly rairfdl of morethen 100 mm hes bean recorded someyears Asranintreaeais ot and locdissd, thereinfall intensity is believed to be
srong
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Feeder Road

Cleared width : 15.0m

Fire break  Carriage width : 4.5m ,
{3.35m) .1.2m, Fire break

Total : 6.Tm

0.5m

&
a% | 5%
| s
i Depth : 0.
Upper basing Ditch Wiclth : 0.6m ‘ L epth : 0.6m

Crush-run \
Thickness : 0.1m

Spur Road

Cleared width : 10.0m

CErriiage Width : 3.5Im

Diteh Width : 0.3m ‘ Depth : 0.6m
I

Fig. VII-3-13 Standard Cross-Section of Forest Roads-Firebreaks

Yearly Work Plan

The congtruction of forest roads is planned two years before the year of planting because
of the following reasons. (See Table V11-3-13, 14)

» As the work will be regtricted to the dry seasons pursuant to the EPA guiddines, the
feasble period for forest road construction within the year is limited.

» Asland preparation is planned during the mgor dry season, the forest roads must be
completed before one year which the planting will be proceeded.
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TableVII-3-13 Congtruction Plan for Feeder Roads-Firebreaks

Unit m
1 2 3 4 5 6 7 8 9 10 11 12 [TOTAL
Saw Saw 2,000| 4,000 7.200| 5900| 2500| 5400 | 2800 29,800
Nsemire 4,000 | 4,000 1,200 9,200
Yaya 3,200 | 1,800 0 0| 2500] 1.400 8,900
6,000 | 4,300 3,700 4,200 18,200
3,200 | 6,200 0] 2,600] 5900 0| 5300 3400 4,200 30,800
3,200 | 11,000 | 14,500 | 9,700 | 14,500 |14,500 [ 5,900 7,800 | 8,800 | 7,000 96,900
TableVI11-3-14 Construction Plan for Spur Roads-Firebreaks
Unit m
1 2 3 4 5 6 7 8 9 10 11 12 [TOTAL
Saw Saw 5200 3,200 of 900o| 4,700 2500 4900 21,400
Nsemire 3,700 3,700
Yaya 900| 3,000] 3600 4100 1,400 2400 15,400
2200 3,200 15800 4,400 11,600
3100 2000 7.800] 46001 400l 7,000l 2700 4.200] 4300 36,100
900 6,00] 7,800 20,300 14,700 7,200] 7,900 7,400 6,700] 9,200 88,200
(2) Nurseries
Central Nursery
a. Location

A gngle large nursary is planned on government land around the exigting nursery of
the Sunyani Didrict Forestry Office in view of access to the Intensve Study Area
usng the exiging network of nationd and loca roads, land availability and linkage
with the School of Forestry which acts as a base for extension activities.

Nursery Scde

The planned nursery will cover an area of some 10 hain view of the requirements
described below (see Figs. VII-3-14 and VI1I-3-15). A seed orchard to produce
high quality tesk seeds and an arboretum mainly conssting of loca species will be
established around the nursery. The ste will be fenced for crime prevention purposes.

Nursery Fadilities

Nursery facilities capable of producing the maximum quantity of seedlings required by
the seedling production plan will be established a the nursery ste. These facilities will
include nursery beds for bare root seedlings corresponding to the production of
sump seedlings and nursery beds for potted seedlings for testing and research
purposes for forestry species other than teak aswell aslocd species.
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The seedlings required for forest rehabilitation work in forest reserves outsde the
Intensve Study area will be produced for those years when the planting area fdls
ghort of the maximum production capecity.

a)

b)

Adminidrative Facilities

The adminidrative facilities to be established include an office building (equipped
with radio eguipment, storage for excellent seeds and telephone, etc. with
eectricity supply and plumbing), generator room (for emergency use given the
frequent power cuts), warehouse, work space (with a resting place and a pot
soil yard), fuel tank house (for pumps and an emergency generator) and garage
(for firefighting tank lorry and light trucks to asss the trangportation of
seedlings from village nurseries).

Water Supply Facilities

A huge quantity of water will be required for the production of alarge number of
seadlings. Asthe water supply system in Sunyani and existing wells cannot meet
the demand for a huge quantity of water a a low cost, a new borehole
accompanied by a pumping house will be constructed. Water will be pumped to
the water tank for gravity supply to the nursery beds.
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Fig. VII-3-15 Standard Plan of Central Nursery

Village Nurseries
a.  Nursery Sites

The 14 village nurseries shown in Table VII-3-15 are planned, taking the water
supply Situation and distance from the nearest forest reserve, etc. into consideration.
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TableVII-3-15 Panned Village Nurseries

Participantory-type forest management zone Forest Reserve L ocation of organization (persons) Stool
Symbol Name of zone Committee Forest Village nursery Water supply facility
secretariat? establishment
branch?
A Kyekyewere-Tainso Tanll N Kyekyewere Akokurom Tainso Control of river water ~ Wenchi
(1,500) (600 ) (Small dam for intake
Kogu the water)
?
B Namasua-Oforikurom Tainll N Namasua Oforikurom Namasua Use of existing well Berekum
(1,600) (140)
C Adantia-Sereso Tainl w Adantia Sereso GyaeNkonitabuo  Ground water Dormaa
(1,700) ? (Shallow well)
Dinkyene Adantia Control of river water
(?) (Low level reservoir)
D Buku-Ohene Tanl N/E Buku Kyrinkortompa  Kyrinkortompa Control of river water ~ Wenchi
Nsemire S (1,500) (?) (Low level reservoir)
Yaya w Ahewene Ahewene Control of river water
(800) (Low level reservoir)
Kotoa
?
E Asuakwa Yaya SIW Asuakwa Asuakwa Asuakwa Use of existing well Dormaa
(1,700)
F TanoKwayem-Mfante Yaya SIE TanoKwayem Mfante Mfante Use of river water Offinso
(? (450) (Pump)
G Amoakurom-NonaTwumkrom Nsemire N Amoakurom NonaTwumkrom NonaTwumkrom Ground water Wenchi
(1,000) (?) (Shallow well)
H Nsuata-Mangoase Yaya N Nsuata Malaamkurom Jackkurem Ground water Wenchi
Sawsaw S ? (200) (Shallow well)
Konkronpe
?
| Tremeso-Bepotrim Sawsaw  Central  Tremeso Bepotrim Tremeso Use of existing well Wenchi
S (1,500) (500)
J Nyinamponase Sawsaw S Nyinamponase Nyinamponase  Nyinamponase Control of river water ~ Wenchi
(1,700) (Low level reservoir)
K Nkonsia-Ayaaya Sawsaw  Central  Nkonsia Ayaaya Ayaaya Ground water Wenchi
N (?) (150) (Shallow well)
L Adukwaalwokurom- Sawsaw N Asukwaalwokuro Aobbei Asukwaalwokurom Ground water Wenchi
m
Nyamebekyere (?) (?) (Shallow well)
Nyamebekyere
?
Noe 1) Popdaionfromtreintaview of scdosoonomicauvey

b. Nursery Scde

The planned nursery scae is approximately 400 n¥ per Site in view of the following
congderations (see Fig. VII-3-15).
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a) Nursary Fecilities

Nursery fadilities cgpable of producing the maximum quantity of seedlings
required by the nursery practices plan will be provided at eaech village nursery
Ste. The scale of these fadilities will be the same at dl Stes in preparation for
changes of the planned production volume at the project implementation stage.
The seedlings required for activities related to extension and participation will be
produced for those years when the planting volume fals short of the maximum

production capacity.

Small River Pumping hose

20m

/Fen:e
Water Tank Hows
for storage [
tool & crops
O amd working |:
equipped with
shallow |a gonerator & pum I: o
well or the equivalent 1

1 Stand for meking pots

’

L EEi Road Gate
o

i 10m |

b Blg tree
for shading

Fig. VII-3-16 Standard Plan for Village Nurseries
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b) Vegetation Garden for Local People

In consideration of the needs of the women's group which is assumed to play a
centrd rolein nursery practices work, village nurseries are expected to dlow the
cultivation of vegetables and other garden crops (food crops which prefer fertile
land, demand such intensive work as watering and which can earn cash income).
Accordingly, the surplus nursery beds will be used for this purpose.

Adminidrative Facilities

A warehouse-cum-office building will be condructed to store equipment and
materias, including pumps (and will also act as a resting place and workshop).
In addition, drying and dtorage facilities for maize and other crops will be
provided, partly to improve the added vaue of the crops produced by the
villages concerned.

Water Supply Facilities

In principle, nearby river water or non-pressurised groundwater from a shalow
well will be used for the following reasons (see Table VI11-3-16).

» For the present plan, the congtruction of boreholes is not considered to
reduce the congtruction and maintenance cods, to prevent competition with
other projects, to prevent the drying up of pressurised groundwater and to
prevent areduction of the pumped water volume from existing boreholes.

* It is deemed important for the planned work to assst the intake of river water
in order to facilitate awareness of the need to consarve forests.

* The structure must be the one that water could always flow down, so that the
pool could not be the spreading source of epidemic mediator such as Mdaria
mosquito. It also must be protected from destruction by flood in rainy season.

Y early Congtruction Plan of Nursery

Village nurseries will be congtructed in esch forest reserve in the first haf of the year
preceding the planned year of planting for green firebelt and village woodlots. Ther
maintenance and management will commence in the year following condruction (see
Table VI1I-3-16).
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TableVI1I-3-16  Congruction Plan for Village Nurseries

Rget
Yex
VILLAGE NURSERIES
Yaa Tanl Nsamire Swaw Tanll Tad Acunudian
41 0 0
1 0 0 1 0 0 1 1
2 1 1 0 0 0 2 3
3 1 1 1 0 0 3 6
4 1 0 0 1 1 3 9
5 1 0 0 0 0 1 10
6 0 0 0 1 0 1 1
7 0 0 0 0 1 1 ©
8 0 0 0 1 0 1 13
9 0 0 0 0 0 0 13
10 0 0 0 1 0 1 14
(3) Watchtowers
Basic Structure and Location
a  Locations of Watchtowers

Seven watchtower locations have been sdected on the (newly prepared) land use
and vegetation map, taking the following points into consderation. (See Fig. VII-3-
17)

» Stefrom which ardéativey large section of the Intensve Study Area can be clearly
observed: gte with an eevation above the average devation of the Study Area
(approximately 330 m) and which is located ether in a forest reserve or within a
distance of some 3 km of aforest reserve boundary

o Edimaion of combudion/spreading dte it is possble to  edimae
combustion/spreading stes by means of the intersection and resection method
which involves intersection of the scope of view by two or more of these
watchtowers.

* Access by look-outs (locdl villagers): each watchtower should be located near the
office of the village forest management committee, branch office VFMC and village
nursery (within a3 km radius)

* Continuity from congtruction to maintenance: the ste should be dong a main road
or accessible by car from such aroad

—-201-



—a0C—

To Wenchi

2°44°45" 2°40° 2°30’ - Study Area 2°90’ 2°10’ 2°0430"
N Beposo 7°41720"
@ f———v [ \ Badu Koase
/ 7°40
/
%
,‘ To Techiman
/
\

To Dormaa-
Ahenkro

LEGEND

Intensive Study Area

Nusuatre

ey amn e S G e e S —

~.
Kwasi-Burimah. _ /l

~

-

-,
' .

T o~

Kw

To Techiman
7°30°

To Kumasi

7°20°

Forest Reserve (FR) boundaries =— )

Main Roads Kwatire Chiraa

Towns ®

Main Villages X ) 3 -

watchout tower ® Sunyani A S N
Fig. VII-3-17  Location of Water Tower



b. Structure

In view of durability and easy maintenance, strong foundations (such as concrete)
which will dso act as an emergency water tank for firefighting purposes, will be
congtructed to support atower of some 10 m in height'” (made of stedl or a materid
of smilar durability).

c. Yealy Work Planfor Congtruction

Watchtowers will be congructed in each forest reserve in the first haf of the year
preceding the year of planting in green firebelt and village woodlots as in the case of
village nurseries, etc. Operation and maintenance are to be implemented from the
year after construction (See Table VI1-3-17)

TableVI1I1-3-17 Condgruction Plan for Watchtowers

Rged
Yex
Yaa Tanl Nsmire Swsaw Tanll Tad Aaumudion
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eNeReNeReReRe R R
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VI.3.6  Extension and Education Plan

(1) Extenson and Education System of Forest Restoration Project

In view of the tasks regarding extension and education described so far, the following extension
and education principles are adopted for the plan.

 As the Forestry Department currently does not have its own extension system, extenson
activities will be asssted by the Collaborative Forest Management Unit and the Plantation
Egtablishment Unit of the Planning Branch until such system is established. Given the gtaff

Y Thefidngsof thesuvey ontheview from theweter storapetark (gopraximetey 5 min height) et Nyinemponese setlemant located within a3
kmredusdf the Neamere R indicate tret the height of awetchtonver doud bemoretren 5m
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shortage of the Forestry Department, however, the assistance of NGOs with experience of
extenson work and/or external consultants will be sought.

 As the scope of the planned project covers various subjects, induding farming and bushfire
prevention, the linkage with other government organizations (agricultura offices, fire service
and water management offices) must be further strengthened.

 The School of Forestry in Sunyani will be actively used for extension and educetion.

» Extenson activities visavis loca people will basicaly be conducted by each village forest
management committee.

The extenson and education system for the forest rehabilitation project based on the above
principlesis shown in Fig. VI11-3-18.

Sthod o Foredry conoamed Agety
|
NGO
Hed Suif Key Famer Fame I

Fig. VII-3-18 Proposed Extension and Education System

(2) FeddExtenson Activities Aimed a Loca People
Contents of Activities

Technicd officers will mainly be responsible for direct contact with locad people, the
hogting of workshops and practica field training. As dated earlier, however, these
extenson activities canot be conducted solely by saff members of the Forestry
Department a present and the assstance of NGOs and externd consultants will be
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required. The guiddines established by the Collaborative Forest Management Unit will be
used to determine the procedure and method of extension vis-a-vis loca people.

The subjects and contents of extension activities aimed at loca people are shown in Table
VII-3-18.

TableVII-3-18 Subjects and Contents of Extenson Activities Aimed a Locd People

Caegay Shats Contats Raraks
HareVist Key fame (did, Quenmathe, | Bxdanstion of the Arget contants Asidanefran NGO
Unit committee mambars ! .
AsaTHy Reoommackion of heardhwoking famee
req) for commenddion
Wakdp Key fame Explaretion of the Agedt contarts Asidanefran NGO
Maketing Savice
Famer Bqlasion of the Prgjet contats Agidanefran NGO
Tanyamahod ad Fre Revention
Wak
WaraisGayp Bqasion of the Prgett contats Agidanefran NGO
NTAsManegemant and Seding
Podudion Wak
Predicd FHed Key fame Agdiaresry tachndogy ad Fire Agigamefrom NGO ad BEdard
Tranng Pevetion Wak Comaitants
Fame Agdioresry tedrdogy ad Agiadturd | Asisamefran NGO ad
Produdion Agiature Etardgon Woker
WaraisGap Seding Rrodudion Work, Agriadturd | Asidancefran NGO ad
Produdion and Fruit Tree Produdion Agiaiture Extason Waker

Required Number of Days for Extenson

While the pogitive effects for extengon by home vists and workshops can be expected to
increase in line with ther frequency, the farming work of loca people could be confused
by frequent home visits and workshops. Accordingly, the number of workshop days and
the frequency of extension sessions per village will be kept to a minimum under the plan as
shown in Table VI11-3-19.
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TableVII-3-19 Required Number of Days and Sessions by Extenson Subject

Caegay Shats Contats Raraks
HomeVist Key fame 3pasx 2bysx 4imes
Key fame 10 prsornsx 1 cay X 2 times
Wakdp Famer 20 pasorsx 1 cky x 2 fimes Z;(_ﬂ%tofarrﬂsmmﬁdpae inplarting
WaomaisGap 20 parsx 1 cay x 2 times Fama who engeoein seding procldiion
Key famer 10 prorsx 1 chy x 2 fimes mtoMmld farmland and Fre Rrevertion
Pradicd FHed
Tranng Fermer 2D pasrsx 1 oy X 2 imes Ranting adivity
WaomaisGap 20 paorsx 1 cy x 2 times Seadling produdion and At treedlanting
Yealy Plan

The period of extenson activities amed a locd people is st at five years in order to
ensure a proper understanding of forest functions and awareness of the importance of
forest conservation on the part of locd people. In principle, extenson activities will be
conducted via the Forest Management Planning Committees. The yearly plan is shown in
Table VII-3-20.

TableVII-3-20 Extenson Plan Aimed a Locd People

(times
Caemy Shjes 11 213lals5|lel7[8]0ofn0] T

Hame Vst Key farmer 4 4 4 4 4 d d d d d
Warchop Key famer 42 2 2 2 24 d d d d d o
Famer 42 2 2 2 24 d d d d d o

WareisGap 42 2 2 2 24 d d d d d o

Precticd Fied | Key famer 42 2 2 2 24 d d d d d o
Training Famer 42 2 2 2 24 d d d d d o
WareisGap 42 4 4 24 4 d d d d d

(3) Fedd Assgance for Private Companies
Contents of Guidance

As in the case of extension activities amed at local people, technica officers will play a
centrd role in this type of assstance, providing guidance mainly conssting of technica
advice in the fidld. Here again, such extenson activities cannot be conducted solely by
gaff members of the Forestry Department and the assstance of externd consultants will
be required. The contents of extension activities amed at private companies are shown in
Table VII-3-21.
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TableVII-3-21  Contents of Extension Activities Aimed at Private Companies

Ceategry Shets Cotats Ramaks
- ' Reforetation Tedmiquead Fire Asiganoefrom Bxdard
FHdd Vist Opadion SHf Re/atinWak Coraitats

Required Number of Days for Guidance

Although the positive effects of field guidance are expected to increase in accordance with
a higher frequency of its provision, it is essentid that such guidance does not disrupt field
work. The required number of daysfor guidance is shown in Table VI1-3-22.

TableVII-3-22  Required Number of Days and Frequency for Guidance for

Private Companies
Ceategary Shets Cotats Ramaks
FddVist Opadion SHf 5pasosx 1daysx 21times
Note: clys per yesr
Yealy Plan

Given the planned contents of the guidance for private companies, the period of guidance
is set a gpproximately five years. If necessary, supplementary technical guidance will be
provided through the provison of education and training a the School of Forestry in
Sunyani. The yearly plan shown in Table VII-3-23 is prepared in line with the planting

schedule.
TableVII-3-23  Guidance Plan for Private Companies
(timey
Cagpy |  Sbess 1|1 2| 3|4|5|6|7|8]9]| 10| Tad
Fdd Visit Oparation Sf 2 42 2 2 2 d4d q q d g D

(4) Education and Training at School of Forestry
Contents of Education and Training

The subject persons of education and training &t the School of Forestry are staff members
of the Forestry Department, private companies, NGOs and loca people. In principle,
lectures and practicd guidance will be given by lecturers of the School and externd
expertswill beinvited to provide education and training on farming, €etc.
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While the curriculum will vary depending on the types of trainees, it will basicaly consst of
the introduction of new technologiestechniques and practica methods to solve problems
in thefield.

The emphasis of education and training will be placed on practica learning usng the
School’s own forest and nursery. If found necessary, the curriculum will include vigts to
pilot projects in other areas. Lecture fees and other costs will be payable by the trainees.
The subject persons and contents of education and training at the School of Forestry are
shown in Table VI1-3-24.

Table VII-3-24 Subject Persons and Contents of Education and Training at
School of Forestry

Caegay Shjets Contats Remaks
Foresry Depatmat Officr Foret Rdlicy and Forest menegamat Haming
Tedmicd Officr Bxtadon Mahod, Fre Rrevertion Wark,
Agdaetry
Rivete Compary Maegamat Reforedation, Foret menegamat, Makeing,
Resord Manegamat
Opadion Quiting and Harvesting, FHre Prevertion Wark
Locd Rade Key Famer Reforedation NTHS Manegamat,
Agdiaredty, Organizaion Mehod, Makeing ad
Hre Prevention Wak
Famas NTHS Maegamat,
Agdiaedry ad Fre Prevation Wak
WarenGop Ssding Prodution,
NTHsMarecpmat
NGO Sef Bxtenson and Orgenization Method

Required Number of days for Education and Training

The education and training at the School of Forestry will mainly consist of lectures on such
technical subjects as nursery practices and slviculture (planting) as well as adminigrative
subjects, including contracts, and practica learning a the School's own forest and

nursery.

The planned trainees are one officer and three technica officers from esch of the three
Didtrict Forestry Offices involved in the forest reserves in question, one manager and dl
enginearsitechnicians involved in tree planting and contracts from private company and
each of key farmers, ordinary farmers and women's group members, dl of which belong
to Forest Management Flaoning Committees. In the case of NGOs, some five fidd
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workers will be invited from each NGO. The required number of days for the education
and training for each category of traineesis shown in Table VI1I-3-25.

TableVII-3-25  Required Number of Days for Education and Training
Caegay Shats Contats Raraks
Foresty Officr 2 daysx 3 Didrict Foret Office Training in esch Didridt Foret Office
Depatmert Tedhricd Officer 2 dhysx 3 x 3 Distict Foret Office
Maeggmat 2 cysx 24Hf
Rivete Copery
Opadion 2 caysx 5Hf
Traning to eech Foret Manegemat Haming
Key Famg 4 cbysx 14 pasrs Commitiee
Lo Rope | g Adeysx 14 pasrs
WarenGop 4daysx 14 pars
\eo) SHf 2Bysx 5pars
Yealy Plan

As it is believed that the qudity of staff members of the Forestry Department, private
companies, NGOs and locd people engaged in forest rehabilitation will improve with the
progress of their work experience, the yearly plan for education and training is prepared
for alimited period of five years (see Table VI1-3-26).
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TableVII-3-26 Education and Training Plan by Category of Trainees

(imes

Caapy Qbjeds 1|l 2| 3| 4|56l 7|8]9]10]| Tad
Foredry Officr 2 2 2 2 2 d 9 d d o 10
Dgatmat Teohricd Officr 2 2 2 2 2 d 49 d d o 10
. Maegmat 2 2 2 2 2 d 9 d d o 10
At Conpery Opgdion 2 2 2 24 2 d9 d 9 d o 10
Key Famer 1 1 1 14 414 d d9d d d ¢ 5
Locd Peode  |Fames 1 1 1 14 14 d d d d ¢ 5
Waren Gap 1 1 1 14 14 d 49 d d ¢ 5
Nee) Quf 2 2 24 4 2 d d d d g 10

VIL.3.7 Operation and Management Plan

(1) Main Roles of Each Actor and Implementing System
Forestry Department

The Forestry Department will play a centrd role in the operaion and management of the
following matters.

» Generd project management: coordination with government organizations concerned;
assgtance for project management by the appointment of an externa consultant(s);
preparations for the establishment and operation of the Forest Management Centre
(promotion of the sgning of a collaborative forest management agreement); promation
of NGO assistance for locd people

* Participatory-type plantation establishment and management: surveying to demarcate
green firebelt and village woodlots

» Naturd forest conservation: gpprova of naturd forest improvement and issue of permits
for continuous NTFPs tenure Sites (including surveying to demarcate the subject sitesfor
permission)

« Utilisation of and harvesting in exiding plantations. gpplication of the exiting operation
and management system

* Central nursery: congtruction and maintenance; nursery practices genera management of
ealy budifire detection and initid firefighting sysem (incdluding management of
watchtowers); development of nursery practices techniques

* Village nurseries. promotion of the congtruction
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» Extenson and education: ingruction on and management of intengfied patrols by forest
guards (Didrict Forestry Offices); sponsoring of village workshops and field training
(NGOs); sponsoring of training courses (School of Forestry)

Private Companies

Participating private companies will play a centrd role in the following operation and
management matters.

* Plantation edablishment and management: management of surveying for land
demarcation; land preparation; planting and tending, harvesting, etc.

» Forest roads; construction and maintenance

* Procurement of seedlings required for plantation establishment: contract with centra
nursery; transportation of seedlings

* Paticipaion in early bushfire detection and initid fire-fighting sysem: patrols and initid
fire-fighting in plantations; look-outs at watchtowers

Loca People

Loca people will be engaged in the following operation and management activities via the
Forest Management Planning Committees.

» Collaborative fores management in indudrid plantations. planting, management of
planted sites (weeding, etc.) and crop cultivation under taungya System by participating
groups, monitoring by participating groups based on contracts, management of profit-
sharing rights by committee.

» Management of continuous NTFPs tenure Sites: gpplication for and renewad of tenure;
regisration of tenure holders, establishment of utilisation rules (utilisation period, etc.);
regular reporting (registered tenure holders, rules and performance, etc.); erection of
notice boards for management of tenure Sites; patrolling; culture of NTFPs

* Paticipatory-type plantation establishment and management: transportation, planting
and management of seedlings in green firebdt (by participating groups) as wdl as in
village woodlots (by committee)

o Commund nursery fursery practices): maintenance and nursery practices (induding
culture of NTFPs and crops)
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* Paticipation in early detection of bushfires and initid firefighting: village fire team;
patrolling of participatory-type plantations

Operating System
The proposed operating system in the Plan is as follows taking into consderation the roles
of the actors above mentioned.
NGO —————p  foEyDpamal e e comttat
Forest Maegamat
RivaeCarpary ~ ————P Cata 4—— Lo Goarmet
Foret Maregamert
Chief —— Pt AaningCommitee  [——— Urit Cammitiee
| |
Famas Femmas Famas

Fig. VII-3-19 Project Operating System

(2) Edgablishment and Management of Forest Management Centre (Coordinating Body)
Establishment of Forest Management Centre
a. CoreBody and Transfer of Functions

The proposed forest planning system® intends that drategic didrict forest
development plans will be implemented under the leadership of the environmenta
committee of the didtrict assembly. A Forest Management Center will, therefore, be
edablished, assumed that its functions will be trandferred to the environmenta
committee in the future in view of the necessary coordination with the forest planning
sysem.

Management of Various Committees

Based on the expected issues for coordination in the genera work management required
by the collaborative forest management agreement, a standing committee which will act as

¥ Besad on husnessmetids of the Alanning Brandh, Foaresry Department (Odioer, 1997)
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the core of the Forest Management Centre and the special committees described below
will be established (see Fig. V11-3-20).

a) Specid Committee for Mediation

This committee will mainly be responsble for the operational coordination of the
detailed rules of the collaborative forest management agreement. If the committee is
convened at the request of an actor involved in a dispute, it will have the right to
make the final decision equivaent to that of the sanding committee.

|
Cranmen
}7 Conmitiee Ssoeaia
Sanding Committee
CmrritteelMeTber
Didrict
Enviromatd
Commitee ——+—— Soadd ] Soedd ittee S 02)) ittee
for Medidion for Wak Pamaion for Wak Brdugion
Rqremal\|/eMth
anae/ RrL:v \W@Fore:

Maregamat Commitise

Fig. VII-3-20 Organizationa Structure of Forest Management Centre

b) Specid Committee for Work Promotion

This committee will be responsible for promation of the participetion of private
companies and for the coordination of communication/dialogue between the
main stakeholders (landowners) and private companies as well as village forest
management committees.

c) Specid Committee for Work Evaluation

This committee will receive annud reports from private companies, the Forestry
Depatment and village forest management committees and will report its
findingsto loca governments and others.
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Operation of Coordinating Function

a

Establishment of Committee Secretariat

* A scretaria led by the committee chairman will be established as an auxiliary
body to coordinate the operation of the standing committee (and specid
committees).

» This secretariat will be established at a Forestry Department-related organization
or a regiond government-rated organization in Sunyani and will gppoint
adminigrative saff members.

Ouitline of Coordinating Function

In principle, private companies, the Forestry Depatment and village forest
management committees will try to solve problems regarding work implementation
through consultations at standing committee meetings held a the Forest Management
Centre. Any dispute may be referred to the specid committee for mediation by
means of lodging a request with the secretariat.

Yearly Work Plan

Basad on the principles governing the establishment of the standing committee and the
transfer of the coordinating function, the operation cost of the standing committee, etc. will
be budgeted under the operating cost for the environmenta committee. Under the present
plan, the cogt of recruiting staff members of the secretariat which will play a centra rolein
terms of coordination will be asssted during the forest establishment period in which
disputes are likely to occur in order to set the operation of the Forest Management Centre
on the right track (see Table VI1-3-27).

TableVII-3-27  Forest Management Centre Operation Assistance Plan

MM
Item 1 2 3 4 5 6 7 8 9 0|11 12 | Tad
Hesd 2 12 12 1270 12 2 121 12 2 120 12 12 14

Saxeay 12 12 12 12 12 12 12 12 12 12 12 12 14

Tod 24 A A A A 24 A A 24 A A A 2
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(3) Operation of Forest Management Planning Committee

Establishment of Main Body of Committee
a. Egablishment of Committee

* The forest management planning committee will be established with such intra:
village indtitutiondl personnd as the chief (and traditional council members), queen
mother, unit committee members and assembly-men acting as promoters® and
centering on the village development committee which will have the important role
of linking traditiond organizations and adminidretive organizations with the
necessary gpproaches being made to the chief (and traditional council) who has
traditiondly played a leading role in village affars and such adminidrative
organizations as the village development committee® and unit committee” (see Fig.
VII-3-21).

* The fores management planning committee will congs of “regular members’
respongible for adminigration of the committee and “ordinary members’ who will
join the committee through their participation in foress management. Ordinary
members will be entitled to collect NTFPs for their own use and their cash income
within the scope set by the compliance items and to participate the plantation
establishment (payment of an admission fee as well as an annua membership fee to
share the cost of common services).

b. Adminigration of Committee

* Village meeting for committee establishment: the chief or the village development
committee will cdl a village medting to officiate the village fores management
committee and will explain the purpose of establishment to the villagers.

* Hoding of regular committee meetings regular committee mestings will be
inditutionalised.
* Egtablishment of rules: the rules required for the administration and operation of the

committee will be prepared and approved by the committee itsalf. These draft rules
will be prepared by committee members with NGO assistance.

» Management and Collection of @eration charge: the charges necessary for the
management of the committee will be collected from member's fee.

? Thisisbessd onthesgpestionin FGM in Sodoeoonomic Suvey. IntheForet Manegamant Saminer, hddin March 1999, mery lesding graupsin trevillageagresd o theicka.

20

of edeblishing VillageForet Manegamat Commitiee Thecasedf theedebligmentin Ashertewill beoomeagood refeace
Membasd thecommittes, through recommencition by dhief, will bededded & resdants meding

' Aocodngtotheresit of fidd veification, petitionson theingtellation of borehdewl totheregiardl govanmett hevebean medethrough essamilymen of unit commitiess

A wl isto beinddled &fter the eteblismat of water meregameant committee and seouning of oparation and meintenence aoet. So the commitiee ssasto have coordiretion
fundioningdeand cusdedf acommittee
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Fig. VII-3-21  Organizationd Structure of Forest Management Planning Committee

Management of People's Participation
a. Egablishment of Committee Secretariat

* Led by the committee chairman, the secretariat will be established as an auxiliary
body of the committee to promote and administer the participation of loca people
and dso to act as a coordinating body at the village leve.

 The committee chairman will act as the secretary and the following members of the
secretariat will be sdected to ensure the compliance of obligations under the
collaborative forest management agreement.

- Representative of Forest Management Centre
- Clerk respongible for participation administration
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- Clerk responsible for bushfire control measures
- Clerk responsible for management of continuous NTFP tenure Sites

Outline of Secretariat Functions

The following adminidrative work is believed necessary to ensure the operation of
the forest management Planning committee in which villagers will perform their
expected roles so far discussed with the assistance of NGOs.

» Adminigtration of collaborative forest management agreement
» Adminidration of plantation establishment

» Adminigration of early detection and initid fire-fighting system
» Adminidration of continuous NTFPs tenure sites

Adminigrative Method of Participation
a) Coordingion of Participants in Plantation Establishment
In principle, the coordination of individua participants and participating groups

in the establishment and management of plantations will be conducted through
the processes of recruitment, selection and contract Sgning.

b) Coordination of Village Activities and Ordinary Members

Coordination of the management/adminidration of the collaborative forest
management agreement and continuous NTFP tenure stes will be conducted
through the adminigtrative procedure regarding committee members and/or
unit/settlement representatives of the forest management Planning committee.

c) Strengthening of Exiding Village Organizations

The budhfire early detection and initid fire-fighting system will be reinforced by
means of drengthening the village firefighting volunteer (the establishment of
such a team will be encouraged at those villages which currently do not have
such a voluntesy).

Yealy Work Plan

Forest Management Planning Committee will be st up in coordination with the plans for
the establishment of plantation, green firebdlt, village nursery ec..

It is assumed that the operating expenses of the committee will be met within the income of
the committee. Those people assgned to the adminigtration of the secretariat, which will
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play a centrd role in administering participation, are expected to face a decline of their
income from production activities. It is, therefore, planned to subsidise the remuneration

for secretariat members (see Table V11-3-28).

Table VII-3-28 Guidance Plan for Forest Management Planning Committee

(Tem)
Locetiondf VillaoeForet Maneoamart
ForetResave Comitee 2 3 7 8 9 10 12
Yaa H Nsda 1 1 1 1 1 1 1 1 1 1
F  Tanokwayen 1 1 1 1 1 1 1 1
E Assgwa 1 1 1 1 1 1 1
Tan C _Adatia 1 1 1 1 1 1 1 1 1 1
Nsamire D Buku 1 1 1 1 1 1 1 1 1 1
G Amoaom 1 1 1 1 1 1 1 1 1 1
Tan A Kyekyenae 1 1 1 1 1 1 1 1 1 1
B Naresa 1 1 1 1 1 1 1
Swsaw K Nkonsa 1 1 1 1 1 1 1 1 1 1
| Trors 1 1 1 1 1 1 1 1
J  Nyingoonese 1 1 1 1 1 1
L Adwed 1 1 1 1
Tad 3 4 7 8 9] 100 1| nj| 12 12 9 8
Membe o Saxdaiat 1) Reremidived Foet Manegamat Catre 1

(4) Assgance by Externd Consultants for Genera Project Management

2 Cak repponshlefor paticpetion administration: 1

3 ek repponsblefor bugfire cortrd mesaure 1
4) Qek repporshlefar menegameant of continuos NTHStenure sites 1

Description of Assstance

» Assgance for briefing private companies hoping for participation; assgtance for
coordination among government organizations concerned, preparation of implementation

plan for each type of work and control of procurement and field activitiesby NGOs

» Generd design and work supervision for infrastructure development work

e Guidance on detalled implementation planning and management of plantation
edtablishment work; guidance on production and technica development work of high
quality seedlings of forestry species

 Guidance on generd management of early detection and initid firefighting sysem (a

Centra Nursery/Forest Management Centre)

» Guidance on environmenta monitoring/management/environmental supervison during

work implementation period regarding work of private companies
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Appointment of Consultant Team

A consultant team comprising foreign consultants and local consultants will be gppointed
to dedl with the work items including less experience by Foresiry Department.

a

Foreign Consultants

Foreign consultants will be in charge of those fieds for which locd consultants in
Ghana are judged to have less experience (generd project/work management; fund
management; genera techniques covering both industrid plantations and socid
forestry and related techniques, bushfire control and adminidtration of environmenta
consderation, etc.)

Ghanaian Consultants

Ghanaian conaultants will be in charge of those fiedlds where the work must be
conducted based on the experience in Ghana and the Brong-Ahafo Region and fields
related to socid development and agricultural development  (project/work
management; nursery management; condruction; civil engineering; agroforestry and
participation of local people, etc.)

Yearly Work Plan

The gppointment of foreign consultants is planned, taking the following points into
consideration.

» The gppointment of foreign consultants will be limited to the forest establishment period

based on the assumption that the Forestry Department and/or Forest Management
Centre will become capable of conducting generd project/work management in
accordance with the project/work progress.

* The emphass will gradudly shift from the use of foreign consultants to the use of

Ghanaian consultants in accordance with the project/work progress (Table V1I1-3-29).
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TableVI1I-3-29 Externd Consultants Appointment Plan
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(5) Planto Assist Loca People by NGO (as People Participation Facilitators)

Activities

The use of NGOs as an externd actor to promote participation is planned because of the
lack of extenson system in Forestry Department. In order to prevent sudden changes of
the communa society due to the impacts of such an externa factor, NGOs members
should preferably commute to the subject villages instead of living in the villages. NGO
members are expected to conduct the following work.

a  Paticipation and extenson promation survey

b. Preparation of PR and extenson tools for participatory-type forest management
project

c. Hodting of explanatory meetings on participatory-type forest management project
(hogting of forest management seminars a avillage level)

d. Adminigration of preparation of detailled implementation plan for participatory-type
forest management in each village

e. Assgance for adminigiration of participation

f.  Adminigration of intra-village extenson work

g Assdgance for work supervison and monitoring of participatory-type forest
management work/projects

h.  To act asthe counterpart of the forest guard

NGO Recruitment

Although NGO ectivities in Ghana have only become active in recent years, few loca
NGOs are consdered to possess sufficient know-how in regard to the implementation of
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wide-area projects. A team (of mixed sexes), conssting of supervisory personnel
(induding members of foreign NGOs) specidisng in such vitd fidds at a village leve as
generd coordination/consolidation of organization, forestry techniques/bushfire prevention,
village development, socid andysisigender care, farming household management/farming
practices and the natural environment, etc. and loca villagers, should be established for
each participatory-type forest management zone to conduct collaborative work.

Yearly Work Plan

The NGO recruitment plan should take the following points into consideration (Table V1I-
3-30).

* NGO recruitment will be restricted to the forest establishment period based on the
assumption that forest guards of the Forestry Department and members of the Forest
Management Centre will become capable of asssting participation in accordance with
the work/project progress.

* In principle, the saff assgnment system will be adjugted in line with the progress of the
plantation establishment work.

TableVII-3-30 NGO Recruitment Plan
(Team)
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(6) Panto Strengthen Adminigtrative Sections of Private Companies
Sections Subject to Strengthening

» FHdd office . - generad adminigration (coordination with Forestry Department
and Forest Management Centre, etc)
- land adminigration (promotion and adminidiration of land lesse
agreements and profit-sharing agreements, etc.
- accounting (administration of work expenses, etc.)

» Stemanagement : - planting (including procurement of seedlings
- forest roads
- machinery
- busifire control measures (including adminidration of early
detection and fire-fighting system)
- cutting (only at thetime of cutting)

Yearly Work Plan

Anincrease of manpower is planned as shown in Table VI1-3-31.

TableVI11-3-31 Han to Strengthen Adminigtrative Sections of Private Companies

Sedion Resporsihility NuTba o F‘m Od; Reais
Gagd admindration 12MM 46
Fed dffice Land edminidration 12vMM 46
Aacourting VM 46
Hanting oM %6 Lidgson of Village Foret Maregamant Committee
Matinay VM 2 fram 3d year to 12th yerr, from 28h year to 37th yesr
e Fores roeds avi/M 2
Fdling IMM <) fram 12th year to 46h yer
3monttsdf dy seeson (aueHfire), 1 month of rany seesn
Budire corird MM %6 (e for reegoing
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VIl.4 Calculation of Base Cost

The cost based on the financid vaue in 2000, the year of commencement of the work, has been
estimated to provide the basis for caculation of the work cost.

VI.41  Base Cost by Type of Work

(1) Yearly Standard Work Processes

Direct Costs

The standard work processes for each type of work are assumed based on the
examination results described in the previous sections. In addition, the unit cost for each
type of work for the standard processes under conditions similar to those in the Intensive
Study Area are estimated using examples of similar work in Ghana,? information of which
was gathered at the Forestry Department and agricultural offices, etc., and aso examples
of similar work/projects abroad.Z The following cost categories are adopted regarding
investment, operation and management.

 PHanting work (including natura forest improvement and agroforestry)

- Investment: planting preparation cost (surveying and land preparation, etc.), planting
cost (forestry species, fruit trees etc.)

- Operation and maintenance: tending cost (induding prunning and intercropping),
travelling and patralling cost; crop cultivation cost

* Nursery Practices Work
- Investment: materia cost (seeds and pots, etc.), personne cost for nursery practices

- Operation and maintenance: machine operation cost etc.

* |Infragtructure Work

22

23

Themdn exanpesrdarad to aeasfdlons

* Haming Branh, Faresry Departmant (1988), Unit Cogt of Oparaias (Mv. Ref. No. GX2.S1/116) (GO1)

* Hantaion Unit, Hanning Branch, Forestry Departmant, Lebour Cod of Devdlgoment and Manterencedt 1 hadf Grdia(GO2)

* Kasgjan Co, Ltd, Infammetion on Forest Roed Cordrudion (GO3-04)

Theman exanrpesrefared to ae afdlons

* Foretry Agay, Mingry of Agiauiure, Foresry and Fdhaies of Jaoen (1998), Guiddinesfor Foredry-Redated Rgeds (. Soll
Corsavaion ad Improvamant of Fratedtion Forests Forest Roeds (101)

* Kaan Miurg Corddadion and Resat Condiionsof Medensed Siviaulturd Opardion in Sami-Arid Areadf Nigaria, InstitLie of Forests
and Foret Rroduds of Jypen (I02)

* JCA, Amex Repart, Fesshillity Sudy on Induetrid Ranition Forest Devdopment Heanin South Sumetera Areain Repuldic of Indonesia
(8¢

 JCA, Frd Repart, Sudy on Hantation Esebidmant end Devdopmant in Hoskins Didrid, PapuaiNew Guinea (J049)
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- Investment: congtruction cost; equipment procurement and ingtallation cost

- Operdion and maintenance: maintenance/repair cost

» Adminigrative and Operational Work

- Investment: personnd cogt etc.

Indirect Costs

In the case of the following indirect cost items for which an accurate estimate is difficult to
make at the present stage of planning, it has been decided to plan their details at the next
dage, i.e. implementation plan, and an estimate is made as a percentage of the domestic
portion of the total direct cost.

¢ Low cog, low volume consumables

» Procurement for building fixtures cost and transportation costs required to provide
services
» Transportation cost of machinery required to prepare work stes, cost of temporary

work required for implementation of the man work and cost of on-Ste
management/supervision in the case of subcontracted work, etc.

The indirect cods are estimated using the following percentages vis-avis the estimated
total of direct costs (domestic portion).

- Plantation work by private company @ 20%
- Infrastructure construction : 30%
- Work related to services © 10%

I nfrastructure Maintenance Cost

In regard to buildings and other structures congtructed under the infrastructure plan and
associated service facilities, the maintenance codt is assumed to fluctuate between 1% and
5% of the origind cost depending on the year of completion/ingdlation. As the
congtruction work under the present plan takes durability and the maintenance needs into
proper consideration, a constant annua repair cost of arelatively modest 2% of the total
condruction/ingalation cost is assumed.
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Environmenta Cost

Based on the examination results of the environmenta consderation (see 1X.4), the
environmenta cost to be borne by participating private companies is accounted for.

* Adminigration cogt of EIA: the adminidrative cost of the EIA (including the cost of
preparing an EIS) based on the estimate given by the subcontracted environmental
consultant is assumed.

» Environmenta supervision/monitoring/management cost: approximately 1% of the direct
cost incurred by private companies is assumed.

(2) Cdculation of Yearly Work Cost

The yearly work cost is caculated by multiplying the cost of the standard work processes in
each year by the yearly volume of work. Labor expense by residents is calculated as unskilled
labor cost and the cost paid by private sector and FD isincluded in gross income for residents.
(See )

VIl.4.2  Totdlisation of Base Cost

The estimated total work/project cost based on financid prices, excluding price inflation, as shownin
Table VII-4-1 (see the Appendix for the base cost by year and type of work/project), is estimated
to be 76,470 million cedis (33,393,000 US$) which will be borne by private companies (46,719
million cedis 20,401,000 US$), locd people (20,832 million cedis 9,097,000 US$) and the
Forestry Department (8,918 million cedis 3,894,000 USS$).
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Table VII-4-1

Outline of Base Cost

Summary of Total Financial Costs (Without Escalation) (Unit: 1.000¢)
Actor Private Company Local People Forestry Department Total
Cost Cost Cost Cost
Investment O &M Total Investmen O &M Total Investmen O &M Total Investment O &M Total
Forest Management Activities
Plantation Establishment & Management  ___ __ _ g S AV S —
Industrial Plantation
with Taungya
Plantation & Wood Production 1,771,849 8321972 10,093,821 { 472967 2866642 3,339,609 0 0 012244816 11,188,614 13433430
011835450 _11,835450 9 011835450 11835450 |
1,771,849 8321972 10093821 | 472967 14,702092 15,175,059 0 0 0].2244818 23024064
2348370 5082009 7430379 9
—|2348370 5082008 7.430379 | 9
—|4.120.219 13.403.981 17524200 0
Community Woodlots
4] Q 0
Sub-total [} Q [}

1,065,050

1,376,670
2,101,383 _ 2,101,383

335351 1,065,050
0_.2,101.383

3166433 3478053 | __
19,459,883 20,336,486

Q 4] 3,443 127592 _ _ . _20
Total 1] 4] (1] 0 0 0 73443 127592 201035 73443 127,592 201,035
Seedling Production
Central Nersery 576,530 62,585 639,115 0 0 0 | 596,881 63,182 660063 | 1,173411 125,767 1,299,178
Village Nersery _ ___ . ___._____ o ol zs0e6  _ami_seyrz|_ o _ o ol ‘wsoes _ _ar 132771
Total 576,530 62,585 639,115 | 128066 4711 132,77 596,881 63,182 660,063 | 1301477 130,47 1,431,955
Total 4,696,749 13466566 18,163,315 |1,004,669 19464,594 20469263 | 698,358 190,774 889,132 | 6,399,776 33,121,934 39,521,710
Support & Operation Activities [4] 0
P SR 0 _ o _ __. [
0 9 014401500 3162007 1563507 ]
— 3162007 ___ _7.563.597
Central Nursery 0 0 0 0 0 1,295,104 2,343,240 3,638,344 | 1,295,104 2343240 3,638,344
Village Nurseries 0 0 0 1] 321429 321,429 | 386,595 0 386595 | 386595 321429 708,024
Watchout Towers 0 0 0 0 0| 110256 93555 203811 110,256 93,555 203811
Water Source Facilities Q 0 0 0 41,685 { 44611 0 __ 44611 44,611 41,685
N O N T 0] 0 363,114 |1.636566 2436.195 4273361 | 1,836,566 2.799.900 46
4,401,590 3,162,007 7563597 363,114 |1,836566 2436795 4,273,361 | 6,238.156 5961916
Extension & Education
Direct Contact to Key Farmers 0 0 0 0 0 0 54,280 0 54,280 54,280 Q0 54,280
Workshops 0 0 [ 0 ] 0 | 992510 0 992510 | 992510 0 992,510
On Site Training 0 0 1] 0 ] 0| 164197 0 164,197 | 164,197 0 164,197
Training Courses . _____________ SN U SR 0. 0_ .. 0 .. o) osa3s 0 954325 954395 _ 0 _ 954325
Total 0 9 (] 0 1] 0 12165312 0 2165312 | 2,165312 0 2165312
Support for People Participation
NGO . oo 0 0. . 0_ .. 0 _._. o] 129800 . _ . 0 129800 | 129800 0 __ 129800
Total 0 [4] 0 0 [1] 0 | 129,800 0 129800 | 129,800 0 129,800
Management Consultants -
[ 0 0 0 1] 0 |1,267,800 0 1,267,800 | 1,267,800 0 1,267,800
Total 0 0 0 0 0 0 |1,267,800 01,267,800 | 1,267,800 0 1,267,800
Forest M: Planning G
_______________________ oo ol .o __._o_____oliaegeo 0 149760 149760 ___ 0 _ 149760
14

Total 0 0 0 [1] 0 - 0. 43200 43200 (4] 43,200 43,200
Total 5,155,190 3,162,007 8317,197 [1] 363,114 363,114 |5540238 2479995 8029238 10,704,428 6005116 16709544
Taxtation & Environmetal Consideration
Taxtation _____ ___ __ o _._. JE R A J D D _
Rent
Industrial Plantation with Taungya 0 239472 239472 4] 0 239472 239472
Industrial Plantation without Taungya 0 240437 240,437 (1] Q240437 240437
Subtotal 0 479,909 479,909 (4] [1] 9 0 0 0 0 ____ 479,909 479,809 |
Loyalty
Industrial Plantation with Taungya 0 9519392 9,519,392 0 0 9519392 9,519,392
09939574 9939574 ] 0_9939574 4
E —.—.019458966 19458966 | _ __{ 0_ . Q.. o) o _ 0 .o 0 19458966 1
total 0 19938875 19938875 [ 0 0 0 0 0 0 19938875
Environmetal Gonsideration
Industrial Plantation with Taungya 0 150,190 150,190 0 150,190
Industrial Plantation without Taungya 0 74,304 74,304 i} 74,304
Forest Road-Fire Break __ __ . ___. —f—-—.0__75636 _ 756364 _ ____ __ __ .. ... S NI pIR SR, Q __75636 _ 7
Total 0 300,130 300,130 0 0 0 4] ] [] 0 300,130
Total 0 20,238,005 20,239,005 0 0 0 0 1] [{] 0 20239005  20,239005
Total 9,851,939 36,867578 46,719,517 [1,004,669 19,827,708 20832377 (6,247,596 2,670,769 8,918,365 [17,104,204 59366055 76470259
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VIIl.  PROJECT ANALYSIS AND EVALUATION



VIIl.  PROJECT ANALYSIS AND EVALUATION

VIII.1 Quantitative Project Evaluation

VII.1.1  Premise for the Project Analysis

D)

2

3

(4)

Q)

Varieties and Crops to be Introduced

Teak and ofram are planned to be introduced with aratio of 80% for teak and 20% for ofram.
Crops to be planted in the form of agroforestry are in, Taungya method in the indudtrid
forest, and green fire belt. In the former, maize, yam, cocoyam and plantain will be planted
only for four (4) years. In the latter, maize, yam, plantain, cocoyam will be cropped as well as
tree crops of cashew, citrus and avocado. These crops are proposed because they are among
the prevailing food crops consumed by the people, and tree crops are selected because of their
strong resistance againgt bush fire and preference of people.

Pantation Period and Fdling

Pantation period of 10 years for the indudtrid forest and 7 years for green fire bdt are
projected, respectively. Felling for teak will be 35 years and 25 years for ofram.

Project Life

Though it depends on the purpose of reforestation, generally, 30 to 50 years are considered
reasonable for the project life of reforestation project. In this project anadyss 46 years
composed of 10 years for plantation establishment and 35 year of felling period of tesk and 2
year's preparation.

Profit Sharing

Though actud profit sharing must be decided through a series of discussons by agencies
concerned such as forestry department when the project will be implemented, 80% for private
company and 20% for loca people are used for the convenience of project evaluation.

Cost Sharing

Table VIII-1-1 shows the proposed cost sharing to be borne by the agencies concerned of
forestry department local people and private company, which should be borne by the agencies
as proposed.
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(6)

()

(8)

)

Pogtioning of Agroforestry

Agroforestry in indudrid forestry and green fire bt is necessary activities to manage initia
growing of trees in the indudtria plantation and sustainable management of green fire belts. So,
cost of production for growing crops is categorized as an annuad operation and maintenance
cost in the project evauation.

Economic and Financid Anaysis

Economic internd rate of return (EIRR) is used as index for economic evauation which is
analyzed from the nationa economic point of view and financid internd rate of return (FIRR)
for financid andysis of the project. Cost and benefit from forestry and agroforestry are taken
into account in both anadlyss. Benefit of fuelwood is aso taken into account in the project
evauation. Based on the proposed cost sharing and benefit sharing, financid analysisis done for
overal project and for private company which is expected to invest in the project.

Subsidy and Exemption of Taxes

Currently Ghana has no subsidy system for forestry project and adso no system to exempt taxes
and customs. However, possibility to establish those measures to promote forestry project has
been confirmed in the series of discussion with the forestry department.

Transfer Payments

In the economic evauation, transfer payments such as taxes, subsidy, land rent, royaty and
price contingency and so on, are deducted from financid cogt.

(10) Crop Yields

Increase in crop yield is not proposed because of the absence of the irrigation plan in the
project. Crop yields used in the evauation have been inspected by the officid of PPMED of
agricultura department of Sunyani, and then modified taking into consderation the mixed
farming with tree nurseries.

(11) Prices

Commodity Prices

All the prices applied have been estimated on the basis of the latest data and information
as far obtained in October 1998. When converting financia prices of crops to economic
prices, converson factors collected from the World Bank office in Accra were used.
Stumpage prices of tesk and ofram were calculated based on the data collected from
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TEDB and field survey. Although price outlook for timber is provided in the World Bank’s
publication, species of trees are not specified.

Prices of commodities and services marketed in Ghana are converted into economic prices
by applying conversion factors calculated from the latest trade tatistics and so on.

Standard conversion factor (SCF) .......cccocvevivenenennens 0.958
FamM 1ab0r ..o 0.750
SKIEd [A00N ... 1.000

Table VII1-1-2 shows both economic and financia farmgate prices of agriculturd input
and output.

Taxes, Freight and Insurance

Tax revenue of the government is composed of taxes on income and property,
taxes on domestic goods and services, taxes on internationa trade. Among these,
taxes on international trade account for 30% of the tax revenue. Freight and insurance on
timber exporting were surveyed a Ghana Shippers Council. There are two types of
containers with capacity of 32.7 cu.m and 65.4 cu.m. Freight and insurance per cu.m for
both types are caculated at 22.1 US$ between Accra and Amsterdam and 27.2
USS$ between Accraand London, respectively.

Physical Contingency

The physical contingency is provided in the cost estimation in consdering possible increase
in congruction cost causing from difference in the conditions a design and implementation
stages, which could not be predicted at designing stage, and differencein field conditions
etc. inthe project 15 % are provided for the physical contingency.

Exchange Rate of the Foreign Currency

Exchange rate for US$ has considerably been fluctuated over these years as shown below
and 2,290 Cedis of the current exchange rate in September 1998 will be used in this
andyss.
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Table VIII-1-1

Cost to be Borne by the Agencies Concerned

Forestry Department

Private Company

Local People

Cost Cost Cost
Initial Cost| OM Cost || Initial Cost | OM Cost || Initial Cost OM Cost
Industrial Forest (1) a) with X X ) O X OAgro
b) withd X X O QO X X
Industrial Forest(2) X X X X X X
Community Wood Lot O X X X O O
As labor As labor
Green Fire Belt @) X X X X O
Agro

Natural Forest (1) O O X X X X
Natural Forest (2) X X X X X X
Central Nursery O O X X X X
Village Nursery & Wells O X X X X O
Seedling Production

a) Central Nursery X X O O X X

b) Village Nursery X X X X O O
Main and Spur Roads X X O O X X
Fire Break & Watchout Towers

a) Fire Break X X O O X X

b) Watch Towers O X X O X X
Extension &
Eduactional Training X e X X X X
Forest Management Center X O X X X X
Village Forest
Management Committiee X O X X X X
Supporting People Participation X @) X X X X

(NGO)

Management Consultant X O X X X X
Strengthening Private Sector X O X X X X

Nore. O: Bearing on the costs
X: No bearing on the costs
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Table VIII-1-2  Economic and Financial Farmgate Prices of Commodities

unit Financial Economic Remarks
1. Logs Teak log (stumpage) Cedis/cum 135,000 187,205
Ofram(stumpage)  Cedis/cum 65,000 90,136
Teak log thinned Cedis/log 18,000 18,000 for telegraph pole

2. Products Maize Cedis/kg 340 386 CF=1.137
Yam Cedis/kg 560 582 CF=1.040
Plantain Cedis/kg 1,200 1,248 CF=1.040
Citrus Cedis/kg 750 820 CF=1.093
Mangoes Cedis/kg 1,800 1,967 CF=1.093
Cashew Nuts Cedis/kg 3,000 3,279 CF= 1.093 (sugar apple)
Cocoyam Cedis/kg 700 728 CF= 1.040
Avocado Cedis/kg 2,000 2,186 CF= 1.093
Firewood Cedis/kg 366 366 2,614 C/cum

3. Labour Skilled Labour Cedis/MD 15,000 14,370
Farm Labour Cedis/MD 3,500 2,625

4. Seeds & Teak Cedis/piece 100 100

Seedlings Mangoes Cedis/piece 200 200

Cashew Nuts Cedis/piece 200 200
Piantain Cedis/piece 250 250
Citrus , Cedis/piece 200 200

5. Fuel Gasoline Cedis/lit. 711 820 CF= 1.153

Soure. Field & Farm Economic Survey by JICA Study Team
Agricultural Department, Sunyani & Wenchi
Timber Export Development Board, Kumasi
Market survey in Sunyani, Berekum, Chiraa
Economic conversion factor for crops are based on World Bank’s report.
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(12) Inflation Rete

As shown below, prices of commodities in Ghana have changed at higher ratio over severd
years. The averaged price escaation during the latest seven yearsis estimated at 29.6% and the
rate was remarkably risen in the latest years and the rate for foods is gpt to be higher than that
for non-food commodities. There are some difference in price escalaion between urban and
rurd areas, that is, 53.8% from 1992 to 1996 for the former and 38.7% for the latter for the
same period. Prices of communication, trangportation and cloth have been risen in both rura
and urban aress.

TableVIII-1-3  Consumer Price Index

(1977=100
1990 143415
199 169274
198 282197
1994 200604
19% 463850
19%6 67,9880

Soure The Sated the Gherdian BEoonoy in 1996

In this project, price contingency of 30% per year for loca currency portion and 2.5% for
foreign currency portion which was estimated on forecasted inflation rate by the World Bank,
are taken into account in the cost.

(13) Thought of with Project and without Project

Project benefits can be caculated based on the difference between with project and without
project. This project is planned to protect , restore and utilize sugtaingblly five (5) forest
reservesin rhe trandgtiona zone in Brong Ahafo region through plantation establishment in such
devastated |lands as grasdands, enrichment planting in the exiging naturd forest, establishment
of green fire belts and congtruction forest roads and other supporting activities. This can be sad
as “with project” case.
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VIII.1.2 Calculation of Project Benefits

D)

2

Project Cost

The project cost is divided into financid project cost estimated based on financia prices and
economic project cost based on economic prices. The financid project cost is converted to the
economic project cost by applying conversion factors such as SCF. On the occasion, tax,
subsidy, cost for land acquisition and compensation, contingency of price escaation etc. are not
included in economic project cost. As the reault, financid project cost is estimated at 19,669
million Cedis and economic project cost at 18,357,098 million Cedis, respectively.

Project Benefits

Tangible benefits in monetary termsin this Project are those arising from both forestry and agro-
forestry. Benefit of NTFPs is not taken into account because of the difficulty in esimating its
vaue. Agroforedtry is conducted in industria forest and green fire belts. In considering current
food crop production and soil conditions, maize, yam, cocoyam and plantain are proposed to
plant as well as some tree crops such as avocado, cashew in green fire belts. Yield of these
crops are targeted lower than usua because of intercropping. Consequently, project benefit
induding agroforestry is estimated a 257,283,769 thousand Cedis in financid price and
334,408,773 thousand Cedisin economic price.

VII.1.3  Economic Analysis

D)

Economic Internd Rate of Return(EIRR)  Net Present Vaue

EIRR is characterized as an index to present economic viability of the project from nationd
economic point of view. In other word, EIRR is the discount rate by which net present values of
benefits and costs become zero. In the case cdculated EIRR is equa or higher than the
opportunity cost of capitd, project is judtified its economic viability to be implemented. Since
the World Bank applies 12% of opportunity cost of capita for various type of projects in
Ghana, viability of this project will be judged based on thisrate.

As mentioned before, project life for the estimation of EIRR 46 years were set up taking into
consideration 2 years preparation period, plantation period of teak and growing period of teak.
Net present value of cost and benefit are estimated by discounting them for 46 years by using
one discount rate, which is found by atria-and error method.
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As shown in the TableVI11-1-4, EIRR of this project is estimated a 24.7%. As compared with
the opportunity cost of capital which is used by the World Bank, the estimated rate of 28.1% is
higher than 12%, implying that the project is judged economicaly feasible.

(2) Sengtivity Andyss

Sengtivity analyss is made to verify the effect on EIRR under some parameters assumed. The
falowing four (4) parameters are assumed: 10 percent increase in project cost, 10
percent decrease of benefit, combination of and 3 year delay of plantation
Results of the sengitivity andyss are shown below:

EIRR(%0)
10 percent increase in project cost 22.5
10 percent decrease of benefit 21.9
combination of and 19.6
3 year delay of plantation 24.7

VII.L4  Financial Analysis

(1) Financid Anayssof the Project

The purpose of the financid andyss is to verify the financid viability of this project. Financid
andydis of the project is composed of following; overd| financid andyds covering indudtrid
forest, green fire belt and forest roads etc., andyssfor private company which will invest in
the project, andlysisfor the standard farm household in indudtrial forest and green fire bdlts.
In the analysis for the standard farm household in the industrid forest, 20% profit sharing of
forestry benefit will be taken into account in addition to the benefit of crops. Prices usad in the
financid andyss are current market prices which are not processed distortion caused by
subsidy and taxes etc. As mentioned before, inflation in the latest years is averaged at 29.6%
per year. Interest rate currently applied in the Agriculturd Development Bank is 34% for
loaning for forestry and agriculturd sectors. If consdering inflation, red interest of loan will be
edimated at 15% and this rate will be a standard to verify financid viability of the project.
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Table VIII-1-4

Calculation of EIRR

(unit:thous and Cedis)

Present Value by Discount Rate

Project Capital O&M Benefit Interest= 0.20 Interest= 0.25 interest=_0.30

Year Cost Cost Total Return Cost Benefit Cost Benefit Cost Benefit |

1 1,826,031 36,785 1,862,816 [ -1,862816 1,862,816 0 1,862,816 [ 1,862,816
2 1,125,680 64,172 1,189,852 1,895 -1,187,957 826,286 1,316 761,505 1,213 704,054 1121
3 1,539,512 86,827 1,626,339 217,872 -1,408,467 941,168 126,083 832,686 111,550 740,254 99,168
4 1,722,402 136,893 1,859,295 498,975 -1,360,320 896,651 240,632 761,567 204,380 650,991 174,705
5 2,010,803 220,847 2,231,650 1,692,087 -539,563 896,850 680,012 731,267 554,463 601,048 455,728
6 1,771,535 307,165 2,078,700 2,562,442 483,742 696,152 858,157 544,919 671,729 430,857 530,877
7 1.411,167 420,320 1,831,487 4,467,593 2,636,106 511,134 1,246,823 384,091 936,922 291,877 711,984
8 1,387,516 558,233 1,945,749 4,358,080 2,412,331 452,519 1,013,550 326,443 731,164 238,528 534,255
9 1,311,158 642,727 1,853,885 6,911,464 4,957,579 378,676 1,339,488 262,246 927,641 184,251 651,748
10 1,292,782 743,179 2,035,961 4,628,338 2,592,377 328,819 747,502 218,610 496,964 147,685 335,731
" 726,909 832,737 1,659,646 7,103,028 5,543,382 209,910 955,982 133,973 610,145 87,026 396,339
12 211,466 829,206 1,040,672 5,562,398 4,511,726 116,718 622,738 71514 381,558 44,668 238,320
13 25,048 774,695 799,743 7415110 6,615,367 74,747 693,045 43,966 407,650 26,405 244,824
14 25,462 644,862 670,324 3,692,514 3,022,190 52,209 281,597 29,481 162,398 11,025 93,781
15 26,476 546,876 573,352 5,067,973 4,494,621 37,214 328,939 20,173 178,313 11,201 99,011
16 24,826 492,659 517485 1,223,980 706,495 27,990 66,202 14,566 34,452 1777 18,384
17 24,250 512,945 537,195 1,306,917 169,722 24,213 58,907 12,097 29,429 6,210 15,108
18 24,095 515,487 539,582 1,358,990 819,408 20,267 51,045 9,720 24,481 4,798 12,085
19 26,167 457,070 483,237 1,332,494 849,257 15,126 41,708 6,964 19,203 3,305 9,115
20 21342 444,621 471,968 1,065,185 593,186 12,311 21,784 5441 12,280 2,483 5,605
21 24,084 456,255 480,339 743,340 263,001 10,441 16,158 4,430 6,856 1,944 3,009
22 25,035 445,560 470,595 472012 1,417 8,524 8,550 34712 3483 1,465 1,470
23 25,282 441,465 466,747 695,897 229,250 1,046 10,506 2,755 4,108 1,118 1,667
24 25,456 441,439 466,895 1,175,698 708,803 5813 14,789 2,205 5,552 860 2,166
25 29,585 417,436 447,021 1,928,823 1,481,802 4,686 20,219 1,689 - 1,287 633 2,733
26 24,280 4172393 441,673 1,771,840 1,330,167 3,858 15478 1,335 5,355 481 1,932
27 48528 417,846 466,374 2,941,424 2,475,050 3,395 21,412 1,128 7112 391 2,467
28 13,704 418,130 491,834 3,944,272 3,452,438 2,984 23,927 951 1,629 317 2544
29 121,862 424,886 546,748 5,826,002 5,279,254 2,764 29,452 846 9,015 2N 2,891
30 175,673 434,782 610,455, 1,265,068 6,654,603 2,572 30,606 756 8,994 233 2,713
31 178,047 450,072 628,119 8,068,536 7,440.417 2,205 28,325 622 7,991 184 2,369
32 155,740 464,135 619,875 6,985,353 6,365,478 1,813 20,436 4931 5,534 140 1.578
33 171,312 485493 662,805 6,837,738 6,174,933 1,616 16,670 420 4,334 15 1,188
34 152,845 488,529 641,374 6,477,464 5,836,090 1,303 13,160 325 3,284 86 866
35 153,576 502,340 655,916 6,938,505 6,282,589 1,110 1,747 266 2,815 67 n3
36 150,088 505,658 655,746 5,411,681 4,755,935 925 7,635 213 1,756 52 428
37 44311 506,237 550,548 3,871,520 3,326,972 647 4,559 143 1,007 KX] 236
38 25,269 485,408 510,677 7,892,647 1,381,970 500 2,733 106 1,639 24 369
39 25,559 451,859 4771418 16,288,019 15,810,601 390 13,298 79 2,706 17 586
40 29,530 409,627 439,157 21,658,467 21,219,310 299 14,736 58 2879 12 600
4 24,280 365,814 390,094 26,505,510 26,115,416 221 15,028 41 2,819 8 564
42 24,613 334,836 359,449 27,005,225 26,645,776 170 12,760 K] 2,297 6 442
43 25,048 322,340 347,388 26,474,623 26,127,235 137 10,424 24 1,802 4 334
44 25,462 289,502 314,964 25,099,688 24,784,724 103 8,236 17 1,367 3 243
45 26,476 267,093 293,569 28,494,622 28,201,053 80 1,19 13 1,241 2 212
46 24,826 251,065 275,891 23,171,404 22,895,513 63 5,280 10 807 2 133
Total 18,357,098 20,163,512 38,520,610 334,408,773 295,888,163 8,445,503 9,776,426 1,056,471 6,605,608 6071,533] 4,662,411

EIRR= 24.7 %

B8/C Ratio= 20 % 1.16

B/C Ratio= 25 % 094

B/C Ratio= 30% 0.77




Fnancid Andyss of the Overdl Forestry Project

As the results of the financid analysis of the forestry project composed of plantation and
congruction of green fire belts etc. are shown in Tables VIII-1-5 and FIRR is 19.3%.
Inflation rate in Ghana over last severd years is averaged at about 30%, however, as the
State of Ghanaian Economy (1996), the government targeted annud inflation rate of 20%
during 1997 and 10% during 1998. Therefore, financid andysis was andyzed in
conddering both inflation rate of 30% and 20%. As compared with red interest of 15%
which is caculated taken into account inflation, this project is judged finencdly feasble.

Financid Andysis of Private Companies

Private companies are expected to invest in this forestry project and consderable number
of the private firms which have an atention to this project was confirmed during the field
survey. FIRR of private company was cal culated based on some assumption such asinitia
cost and O& M cog to be borne by private firm, profit sharing of 80% (not including
benefit of agroforestry). As the result, FIRRS were calculated at 6.8% (Table VI11-1-6)
and this rate will be improved a 9.9% if 50% of the cost will be subsdized by the
government. It is consdered that such lower FIRRS are caused because of no benefit
compared to consderable investment during initid 10 years, no agricultural benefit,
which generates bendfit earlier than forestry, is consdered.

(2) Financid Andyssof Standard Farm Household

Financid anayss for the sandard farm household is done to compare farm economy in without
project and with project cases. Household expense and off-farm income are included in the
analysis taking into account price escalation. All the data used are based on the result of the
field survey carried out by the JCA study team. The typica farm households in and around the
intensve Sudy area are categorized as the one who is an immigrants, tenants. Financia andysis
of farm household is done to compare farm income on the assumption that agroforestry
with Taungyain the indudtrid forest, agroforestry in green fire belt.

According to the farm economic survey, current farm household income is averaged at 1,113,
000 Cedis per year. The income generated from agroforestry with Taungya method and one in
green fire bdt is additiond income of a fam household. Though Taungya method in the
indudrid fores is limited for four (4) years, farm income in both cases will be improved and
the implementation of the project is confirmed to contribute to lift up living sandard of
households. Tables VI11-1-7 and V111-1-8 show the additional income of farm household who
manages agroforestry in the indudtrid forest (farm size=2.5 ha) and green fire bdt (fam
S9ze=2.0 ha). When discounting 15%, averaged farm household income will be increased by
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150,958 Cedis for Taungya method and 489,757 Cedis for household in green fire bdlt,
respectively.

Sengtivity Analyss

Under the same conditions as those used in the economic andyss, affects on FIRR or net
present values with the change in codts and benefits are sudied. Differences between the
economic evauation is to use market prices of commodities and to take into account taxes,
price escalation and land purchasing cost eic., which are deducted in the economic anayss.
Following is the parameters assumed, 10% increase in cogt, 10% decrease in benefit,

combination with ad 3 year ddlay of plantation.
FIRR(%)
10 percent increase in project cost 17.0
10 percent decrease of benefit 16.7
combination of and 14.6
3 year delay of plantation 19.2
price contingency 20% 16.1
price contingency 30% 14.8
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Table VIII-1-5

Calculation of FIRR

(unit:thousand Cedis)

Present Value by Discount Rate

Project! Capital 0O&M Benefit Interest= 0.10]Interest= 0.15]Interest= 0.20]
Year Cost Cost Total Return Cost Benefit Cost Benefit Cost Benefit
1 2,085,510 39,179 2,124,689 0l -2124,689 2,124,689 0 2,124,689 0 2,124,689 [0}
2 1,175,062 68,845 1,243,907 1,608] -1,242,299 1,028,022 1,329 940,572 1,216 863,824 117
3 1,604,954 96,282 1,701,236 190,732} -1,510,504 1,278,164 143,300 1,118,590 125,409 984,512 110,377
4 1,802,887 159,327 1,962,214 437,210} -1,525,004 1,340,219 298,620 1,121,902 249,976 946,284 210,846
5 2,113,684 266,108 2,379,192 1,520036f -859,756 1,471,664 943,823 1183177 755,727 956,385 610,868
6 1,871,624 381,967 2,253,591 2,297,569 43,978 1,272,093 1,296,918 974,290 993,302 754,723 769,451
7 1,501,184 535,838 2,037,022 4,057,225 2,020,203 1,045,314 2,081,998 765,792 1,625,261 568,495 1,132,297
8 1,482,907 716,614 2,199,521 3,920,853 1,721,332 1,026,093 1,829,107 719,027 1,281,734 511,538 911,865
9 1,393,354 831,111 2,225,065 6,303,743 4,078,678 943,645 2,673,402 632,502 1,791,917 431,233 1,221,708
10 1,370,065 966,892 2,336,957 4,122,348 1,785,391 900,998 1,589,344 571,660 1,018,981 377432 665,782
1 791,787 1,085,558 1,877,345 6,4243271 4,546,982 657,998 2,251,687 403,523 1,380,866 252,668 864,637
12 243,968 1,089,486 1,333,454 49747421 3,641,288 424,880 1,585,106 249,232 929,815 149,556 557,950
13 28,135 1,022,471 1,050,606 6,806,261) 5,755,655 304,323 1,971,531 170,753 1,106,208 98,194 636,140
14 28,740 857,694 886,434 3,357,566] 247,132 233,426 884,152 125,279 474,520 69,041 261,509
15 30,071 733,982 764,059 4,7116848] 3,952,789 182,910 1,129,176 93,899 579,675 49,592 306,149
16 27,814 677,067 704,881 1,149,676 444,795 153,403 250,203 15321 122,860 38,126 62,184
17 27,186 716,047 743,233 1,222,012 478,779 147,045 241,769 69,066 113,557 33,500 55,080
18 26,925 743,073 769,998 1,294,976 524,978 138.491 232913 62,220 104,641 28,922 48,641
19 29117 678,618 708,335 1,299573 591,238 115,818 212,49 431N 91,315 22171 40,678
20 31,242 679,767 711,009 1,031,829 320,820 105,687 153,375 43,443 63,045 18,546 26,914
21 26,887 689,963 716,850 719,180 2,330 96,868 97,183 38,087 38,211 15,582 15,633
22 28,225 694,732 722,957 469,530 -253,427 88812 57,680 33,401 21,693 13,096 8,505
23 28,473 137,892 766,365 632,509] -133,856 85,586 70,637 30,788 25411 11,568 9,548
24 28,742 857,022 885,764 1,017.421 131,657 89,928 103,294 30,944 35,543 11,142 12,798
25 34,163 878,768 912,931 1,634,514 721,583 84,260 150,859 21,733 49,653 9570 17,134
26 27,101 872,459 899,560 1.471,6M 572,111 15,418 123,481 23,762 38,875 1,858 12,856
27 53,448 910,959 964,407 2371,709] 1.407,302 73,563 180,908 22,152 54,478 1,020 17,265
28 80,813 943,105 1,023,918 3,115454] 2,091,536 71,002 216,036 20,452 62,227 6,211 18,899
29 132,854 1,017,723 1,150,577 4,475785] 3,325,208 72,532 282,151 19,984 11,138 5816 22,626
30 193,404 1,126,736 1,320,140 5,539,807 4,219,667 75,655 317478 19,938 83,668 5,561 23,338
3 194,182 1,124,567 1,318,749 6,110,535} 4,791,786 68,705 318,351 11,319 80,250 4,630 21,452
32 168,968 865,339 1,034,307 5,236,993| 4,202,686 48,987 248,037 11,812 59,807 3,026 15321
33 194,191 884,953 1,079,144 5,141,023] 4,061,879 46,464 221,356 10,716 51,053 2,631 12,533
34 167,004 873,276 1,040,280 4,882,212] 3,841,932 40,719 191,102 8,983 42,159 2,113 9,919
35 166,301 924,743 1,091,044 5,166,549] 4,075505 38,824 183,847 8,193 38,795 1,847 8,747
36 164,622 874,387 1,039,009 4,007,881 2,968,872 33,611 129,662 6,784 26,169 1,466 5,654
kY 52,120 911,099 963,819 2,863,429] 1,899,610 28,344 84,209 5472 16,258 1,133 3,367
38 28,455 1,174,185 1,202,640 5,7434271 4,540,787 32,152 153,550 5,938 28,357 1,178 5,627
39 28,878 1,722,916 1,751,794 11,793,273) 10,041,479 42576 286,629 7521 50,631 1.430 9,629
40 34,089 2,041,834 2,075,923 15,667,530 13,591,607 45,867 346,173 7,750 58,491 1,412 10,660
M 27,101 2,305,625 2,332,726 19,209,026] 16,876,300 46,856 385,838 71573 62,358 1,323 10,891
42 21,624 2,271,450 2,299,074 19,631,559] 17.332,485 41,982 358,478 6,490 55,417 1,086 9,276
43 28,135 2,202,788 2,230,923 19,278,732] 17,047,809 37,034 320,032 5476 47323 878 7591
44 28,740 2,056,256 2,084,996 18,310,795] 16,225,799 31,465 276,331 4,450 39,084 684 6,008
45 30,077 2,258,425 2,288,502 20,754416] 18465914 31,396 284,734 4,248 38,522 626 5,675
46 27814 1,861,497 1,889,311 16,909,675| 15,020,364 23,564 210,898 3,049 27,292 430 3,853
Total 19,669,833 45,429,225 65,099,058 257,283,769 192,184,711 16,353,112 25,369,166] 11,889,728} 13,919,486 9,398,750 8,798,996
FIRR= 19.3 &

B/C Ratio= 10% 1.55

B/C Ratio= 15 % 1.17

B/C Ratio= 20 % 0.94
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Table VIII-1-6

Calculation of FIRR for Private Company
(Single interest=0%)

(unitthousand Cedis)

Present Value by Discount Rate

Project| Capital o&M Benefit Interest= 0.010]Interest= 0.050]interest= 0.10
Year | Cost Cost Total Return Cost Benefit Cost Benefit Cost Benefit
1 159,866 35,576 195,442 0 -195,442 195442 0 195442 0 195442 0
2 613.456 9,788 623,244 0 -623,244 610964 0 565301 0 515078 0
3 858,708 29,614 888,322 0 -888,322 862197 0 167366 0 667409 0
4 975,333 78,813 1,054,146 0 -1,054,146 1013014 0 867249 0 719996 0
5 1,272,061 163,144 1,435,205 0 -1,435,205 1365548 0 1124521 0 891149 0
6 1,242,333 259,233 1,501,566 0 -1,501,566 1414543 0 1120492 0 847595 0
7 909,453 376,560 1,286,013 906 -1,285,107 1199488 845 913945 644 659928 465
8 1,038,294 522,707 1,561,001 2,531 -1,558,470 1441558 2337 1056547 1M3 728218 1181
9 979,010 611,233 1,690,243 1,045 -1,589,198 1454023 955 1025085 674 674418 443
10 991,555 714,400 1,705,955 5,433 -1,700,522 1544379 4918 1047308 3335 657720 2095
1" 570,893 814,339 1,385,232 11,125 ~1,374,107 1241616 9972 809916 6505 485515 3899
12 112,358 821,217 939,575 18,100 -921475 833825 16063 523191 10079 299378 5767
13 18,400 771,851 796,251 21,225 -769,026 699636 23922 422269 14438 230646 7886
14 18,400 639,028 657428 60,108 ~-591,320 571938 52292 332046 30359 173121 15828
15 18,400 522,445 540,845 71,327 -469,518 465857 61437 260156 34310 1294174 17075
16 18,400 469,764 488,164 88,247 ~-399,917 416317 75259 223634 40427 106239 19205
17 18,400 507,202 525,602 122,434 -403,168 443806 103381 229318 53418 103988 24223
18 18,400 525,021 543,421 161,763 -381,658 454309 135237 225803 67216 97739 29094
19 18,400 463,805 482,205 161,421 ~320,784 399140 133615 190825 63880 78844 26394
20 18,400 469,126 4817526 210,157 -271,369 399549 172233 183743 79206 72468 31238
21 18,400 475,206 493,606 217,367 -276,239 400527 176378 17176 78022 66701 29373
22 18,400 483,571 501,977 264,488 -2317,489 403286 212489 17160t 90415 61666 32491
23 18,400 528,948 547,348 439487 ~107,861 435383 349586 178201 143084 61127 49081
24 18,400 652,606 671,006 804,805 133,799 528462 633837 208057 249544 68124 81708
25 18,400 681,118 699,518 1,243,986 544,468 545462 970021 206570 367353 64563 114815
26 18,400 674,852 693,252 1,031,743 338,491 535224 796555 194971 290168 58168 86569
27 37,345 713,157 750,502 1,548,375 797,813 573687 1183584 201021 414730 572417 118106
28 56,612 745,234 801,846 2,067,339 1,265,493 606866 1564636 204546 527365 55603 143356
29 96,549 818,217 914,766 3,240,296 2,325,530 685473 2428090 222239 787218 57666 204266
30 135,030 925,650 1,060,680 3,986,101 2,925421 786943 2957380 245417 922294 60786 228438
ki 139,091 920,011 1,059,102 4622311 3,563,209 777992 3395444 233383 1018570 55178 240816
32 133,841 659,018 792,859 4,010919 3,218,060, 576650 2917158 166394 841756| 37552 189967
33 152,399 677,667 830,066 3,633,880 2,803,814 597733 2616768 165907 726313 35740 156463
34 127,573 668,088 795,661 3,584,529 2,788,868 567285 2555674 151458 682332 31144 140307
35 136,777 71,769 854,546 4,213,288 3,358,742 603236 2974220 154921 763828 30408 149926
36 133,782 669,635 803417 3,208,499 2,405,082 561528 2242500 138716 553971 25990 103792
37 34,210 705,791 740,001 2,096,212 1,356,211 512084 1450589 121683 344692 21762 61646
38 18,400 971,577 989,977 4,749,106 3,759,129 678286 3253866 155036 743735 26467 126967
‘39 18,400 1,525,049 1,543,449 10,097,920 855441 1047029 6850123 230202 1506084 37513 245424
40 18,400 1,851,929 1,870,329 12,715,287 10,844,958 1256212 8540262 265672 1806152 41325 280943
41 18,400 2,126,925 2,145,325 16,696,232 14,550,907 1426648 11103046 290223 2258693 43092 335365
42 18,400 2,101,573 2,119,973 17,905,770 15,785,797 1395830 11789498 273137 2306973 38711 326964
43 18,400 2,035,611 2,054,011 16,349,064 14,295,053 1339010 10657954 252036 2006102 34097 271398
44 18,400 1,898,677 1,917,077 16,177,788 14,260,711 1237369 10441880 224032 1890558 28931 244141
45 18,400 2,108,459 2,126,859 19,029,001 16,902,142 1359180 12160577 236712 2117861 29179 261063
46 18,400 1,114,370 1,732,770 14,580,393 12,847,623 1096371 9225418 183668 1545473 21611 181847
Total 11,329,729 36,867,580 48,197,309 169,456,008 121,268,699 37,560,904 114,239,996] 17,337,134{ 25,389,489 9,484,714 4,590,030/
FIRR= 6.8 %

B/C Ratio= 1% 3.04

B/C Ratio= 5% 1.46

B/C Ratio= 10 % 0.48




Agriculture(type B)

Table VIII-1-7  Financial Analysis for Typical Farm (with Taungya)

Farm Size=2.5 ha/household

Net Income(Cedis/ha; Annual
0.3 0.23 Forestry Income NPV by Discount Rate(Cedis)
Year Maize Yam Incentive  (Cedis/household) 15% 20% 25% 30%
1 383625 2,031,188 0 2414,813 2,099,837 2,012,344 1,931,850 1,857,548
2 383,625 2,031,188 0 2414813 1,825,945 1,676,953 .1,545,480 1,428,883
3 383625 2,031,188 0 2,414,813 1,687,778 1,397,461 1,236,384 1,099,141
4 383625 2,031,188 0 2,414,813 1,380,677 1,164,551 989,107 845,493
5 0 0 o] 0 0 0 0 0
6 0 0 0 0 ] 0 0 0
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 -0 0 0 0 0
20 0 0 0 0 0 0 0 0
21 0 0 0 0" 0 0 0 0
22 0 0 9,547 9,547 441 173 70 30
23 0 0 15,379 15,379 618 232 91 37
24 0 0 28,469 28,469 995 358 134 52
25 0 0 64,900 64,900 1972 680 245 92
26 0 0 38,275 38,275 1,011 334 116 42
27 0 0 76,479 76,479 1,757 557 185 64 -
28 0 0 131,904 131,904 2,635 800 255 85
29 0 0 196,061 196,061 3,405 991 303 97
30 0 0 325,591 325,591 4917 1,372 403 124
31 0 0 260,139 260,139 3.416 913 258 76
32 0 0 109,026 109,026 1,245 319 i 86 25
33 0 0 229,220 229,220 2,276 559 145 40
34 0 0 128,172 128,172 1,107 260 65 17
35 0 0 79,243 79,243 595 134 32 8
36 0 0 151,040 151,040 986 213 49 12
37 0 0 260,677 260,677 1,480 306 68 16
38 0 0 419,914 419,914 2,073 411 87 20
39 0 0 777,312 777,312 3,337 635 129 28
40 0 0 1,387,131 1,387,131 5,178 944 184 38
41 0 0 1,050,551 1,050,551 3410 596 112 22
42 0 0 492 444 492,444 1,390 233 42 8
43 0 0 1,033,112 1,033,112 2,536 407 70 13
44 0 0 597,721 597,721 1,276 196 33 6
45 0 0 373,490 373,490 693 102 16 3
46 0 0 680,150 680,150 1,098 155 24 4
Total 8,915,945 6,944,086 6,263,189 5,706,025 5,232,024
Average per year(Cedis/household) 150,958 136,156 124,044 113,740

Note. Numer of beneficiaries=2,000 farm households
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Table VIII-1-8  Financial Analysis for Typical Farm Green Fire Belt

Agriculture({type B)

Farm Size=2.0 ha/household

Net Income(Cedis/ha)} Annual :
0.15 0.06 0.34 0.25/0.125 Income NPV by Discount Rate(Cedis)
Year Maize Yam Cashew Maize (Cedis/household) 15% 20% 25% 30%
1 153,450 423,900 0 255,750 833,100 724,435 694,250 666,480 640,846
2 153,450 423,900 0 255,750 833,100 629,943 578542 533,184 492,959
3 153,450 423,900 0 255,750 833,100 547,777 482,118 426,547 379,199
4 153,450 423,900 0 255,750 833,100 476,328 401,765 341,238 291,691
5 0 0 936,641 255,750 1,192,391 592,829 479,195 390,723 321,146
6 0 0 1,873,282 127,875 2,001,157 865,155 670,183 524,591 414,592
7 0 0- 3,244,792 127,875 3,372,667 1,267,910 941,249 707,300 537,490
8 0 0 4,348,690 127,875 4,476,565 1,463,397 1,041,106 751,043 548,780
9 0 0 6,021,264 127,875 6,149,139 1,747,969 1,191,744 825,323 579,861
10 0 0 7,359,322 127,875 7,487,197 1,850,721 1,209,224 803,932 543,107
11 0 0 8,630,478 255,750 8,886,228 1,910,034 1,195,980 763,321 495,839
12 0 0 10,035,439 255,750 10,291,189 1,923,497 1,154,225 707,205 441,718
13 0 0 11,975,624 255,750 12,231,374 1,987,940 1,143,192 672,427 403,842
14 0 0 13,380,586 255,750 13,636,336 1,827,205 1,062,087 599,732 348,331
15 0 0 15,053,159 255,750 15,308,909 1,881,380 993,632 538,634 299,085
16 153,450 423,900 0 255,750 833,100 89,029 45,061 23,450 12,520
17 153,450 423,900 0 255,750 833,100 77417 37,551 18,760 9,631
18 153,450 423,900 0 255,750 833,100 67,319 31,292 15,008 7,408
19 153,450 423,900 0 255,750 833,100 58,538 26,077 12,006 5,699
20 0 0 936,641 255,750 1,192,391 72,855 31,102 13,747 6,274
21 0 0 1873282 127,875 2,001,157 106,323 43,499 18,457 8,100
22 0 0 3,244,792 127,875 3,372,667 155,819 61,092 24,886 10,501
23 0 0 4,348,690 127,875 4,476,565 179,843 67,573 26,425 10,721
24 0 0 6,021,264 127,875 6,149,139 214,816 71,351 29,038 11,329
25 0] 0 7,359,322 127,875 7,487,197 227443 78,485 28,286 10,610
26 0 0 8,630,478 255,750 8,886,228 234,733 77,626 26,857 9,687
27 0 0 10,035,439 255,750 10,291,189 236,387 74916 24,883 8,630
28 0 0 11,975,624 255,750 12,231,374 244,307 74,199 23,659 7.890
29 0 0 13,380,586 255,750 13,636,336 236,843 68,933, 21,101 6,766
30 0 0 15,053,159 255,750 15,308,909 231,211 64,492 . 18,952 5,843
31 153,450 423,900 0 255,750 833,100 10,941 2,925 825 245
32 153,450 423,900 0 255,750 833,100 9,514 2,437 660 188
33 153,450 423,900 0 255,750 833,100 8,273 2,031 528 145
34 153,450 423,900 0 255,750 833,100 7,194 1,693 422 111
35 0 0 936,641 255,750 1,192,391 8,954 2,019 484 123
36 0 0 1,873,282 127,875 2,001,157 13,066 2,823 649 158
37 0 0 3,244,792 127,875 3,372,667 19,149 3,965 876 205
38 0 0 4,348,690 127,875 4,476,565 22,102 4,386 930 209
39 0 0 6,021,264 127,875 6,149,139 26,400 5,020 1,022 221
40 0 0 7,359,322 127,875 7,487,197 27,952 5,094 995 207
41 0 0 8,630478 255,750 8,886,228 28,847 5,038 945 189
42 0 0 10,035,439 255,750 10,291,189 29,051 4,862 875 169
43 0 0 11,975,624 255,750 12,231,374 30,024 4816 832 154
44 0 0 13,380,586 255,750 13,636,336 29,107 4,474 742 132
45 0 0 15,053,159 255,750 15,308,909 28,415 4,186 667 114
46 0 0 0 255,750 255,750 413 58 9 1
Total 22,528,80514,153,572 9,588,657 6,870,666
Average per/household(Cedis) 489,757 307,686 208,449 149,362
Note. Number of Beneficiaries=150 farm househids
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VIII.2 Qualitative Analysis of the Project

VIIl.2.1  Technical Adequacy

D)

2

3

(4)

Q)

Sdlection of Trees Candidates

Teak asthe mgjor treeis planned to plant in the industrid forest. Teak is considered the species
which has higher demand for timber production and telegraph poles in connection with the
National Electrification Program (NEP). However, it will be gppropriate to plant native species
such as ofram in addition to teek with some percentage (20%) taking into consideration risks
from mono-culture and farmer’ s intention to tesk plantation.

Land Preparation

It is consdered appropriate for afforestation to use tractors for efficient and better land
preparation for about 12,000 ha than land preparation by man labor which needs 26 man.days
per hectare.

Predicted Yields

It is appropriate to use standard timber yield of forestry department. Since this project does not
involve irrigation plan, it is reasonable to set up crop yield as current level and to take into
condderation the intercropping under agroforesiry system.

Establishment of Nursery and Method of Nursing Seedlings

It is efficient to make village nurseries based on the accessihility to the forest reserves and the
stlementsin consdering encourage and enlighten farmer’ s recognition to afforestation. And for
the community woodlots, it is appropriate that seeds will be collected and managed by farmers
themsalves and nurseries will be also managed under the proper leadership of FD. While,
nursery for the industria forest will be managed by FD or private companies to supply seedlings
for the afforestation.

Congtruction of Green Firebdts

Bush fire might be broken out at considerable probability if any countermeasures will not be
provided and its damage is predicted to affect broad aress if it once occurs. Therefore,
measures to prevent bush fire is indispensable for the forestry project. It is adequate to
construct green firebet having 40m width according to the FD's standard to check the spread
of the bushfire. The green firebets will be planned to make by manud labor of the local people.
Some fruit trees such as avocado, mangoes, cashew, plantain and citrus will be introduced in
the green firebelt in addition to cassia which has a tolerance to fire. Thus, Snce green firebdts is
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adequatdly planned taking into consderation forest preservation, peoples intention, land
condition, the plan is appropriate from technical and socia point of views.

(6) Condtruction of Forest Roads and Fire Belts

Since forest roads is indigpensable infrastructure for the forestry project not only for felling trees
and its hauling but dso for preventing bush fires, it is proper to construct forest roads in the
aress.

VII.2.2  Social Adequacy

It must be taken into consideration that some thousands of people are existing in and periphery of the
forest reserves, who are living on the traditiond method of life and land use in the forests. Forest
reserves are the place for producing food crops for the local people. Also some of them areliving on
collecting and sHling NTFPs. Natura resources such as NTFPs from forests have a irreplaceable
worth for ther dally life. Fuelwoods are collecting mainly by femae, and currently distance to collect
fuewood is got to become a long way from ther villages. Socid adequacy of the project
implementation can be explained if taking into consideration these current status of the people.

If consdering the project from national economic point of view, the project can be verified by
examining current socio-economy of Ghana and effects which might be caused when the exigting
forests will be logt. If existing forest resources which is predicted being exhausted within 15 years
would be disappeared, following issues might be caused:

Effects on the government’ s revenue from exporting forest resources which has earned foreign
currency as the third biggest commodity in exporting.

Soil erosion and degradation.

Decline of agriculturd production with the issue

Rapid progress of savannah in the trangtiona zones.

Increase in disaster incidence with heavy rain.

Causing unemployment in the forestry sector.

Effects on rura people’ slife with the decline of NTFPs production.
Effects on prevention of the greenhouse effect at the globd scae.

Effects on wildlife and vegetation ( as a source of genetic factors)
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Since forest resources have played an important roles in the production of logs and timbers as well
as the contribution to nationd and regiond economy, employment, agricultura production and
environment presarvation etc., its disgppearance will cause serious effect on various maiters as
mentioned above. It can be sad that the implementation of the Project, therefore, will be judtified
its socid adequacy to prevent or restrain these effects to aminimum.

Other than those mentioned above, the Project effects indirectly, though it is difficult to present in
terms of money, and some these indirect benefits often have important meaning.

» The implementation of the Project is expected to become a model case of afforestation project in
other trangtion areas not only in three didrictsin the sudy area.

* It become a good example for supporting activities such as educationd training for farmers,
drengthening farmers groups taken into consderation the farmers educational status and their
traditional customs,

» Harmony in the rurd community will be strengthened through the educationd training on forest
management and agriculturd practices.

* The project will show the gppropriate direction for the promotion of afforetation in the trangtion
areas in hard and soft aspects being provided and supported by many agencies concerned.

VII.2.3  Adequacy of Operation and Management

The targets of this plan consst of the forest restoration, people’s participation , bush fire control and
environmenta conservation.

In order for the forest management plan to be conducted with the organization reform from Forestry
Department to Forest Service, it is necessary to introduce private company and to secure understand
and cooperation of local people.

The establishment of Forest Management Center and Forest Management Planning Committee is
proposed to implement the project at the centra level and village level in this plan.

Since supporting service by externa consultants and NGO are incorporated into the plan for the
implementation of integrated forest management, proposed operation and management system in the

plan are concluded to be adequate.

For the promotion of implementation of this plan, Forest Department take into consderation the
following points.
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1
2)

3)

4)

5)

6)

7)

To darify the right window for the project in the Forest Service

To ak for the undersanding of the loca governments on the project through the
establishment of Forest Management Center.

To promote establishment of the Village Forest Management Committee to secure the
understanding and cooperation of local people.

To be necessary for loca people, private company and Forest Service staff to be trained for
implementation of the project including bush fire control.

To be essentid for the reforestation fund of Would Bank to be introduced, which becomes key
factor for the introduction of private companies.

To be necessary for the land use and profit sharing right to loca people in the forest reserve
through the local government to be examined.

To prioritize the target areain accordance with the contents of the plan and loca condition
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IX. ENVIRONMENTAL CONSIDERATION



IX. ENVIRONMENTAL CONSIDERATION

IX.1  Approach to Environmental Consideration

IX.1.1  Background of Environmental Consideration

(1) Environmenta Policies Related to Forestry and Wildlife

Accordint to the environmenta policiest in Ghana, the development of forests and forestry must
take into consderation such natural environmenta factors as the micro-climate, water and ol
resources and the genetic resources of flora and fauna and such socia environmental aspects as
food production, socio-economic conditions of local communities and the national economy.

Particularly it isimportant to prevent development activities which cause irreversble as well as
grave damage to the ecological balance and aso to prevent the degradation and/or extinction of
such environmentd factors as flora, fauna and landscape, etc. because of its concern in regard
to both a qualitative and quantitative deterioration of forest and wildlife resources.

(2) Reguired Environmenta Congderation in Intensive Study Area
Environmenta Improvement

Forests in the trangtiond zone play important functions for public interests, including the
protection of farmland from the harmattan. Accordingly, the Forest Management Plan for
the Intensve Study Area is expected to develop an gpproach of improving the
environment, including the retoration of deteriorated forest functions.

The Intensve Study Area in particular is adjacent to the frequent bushfire area. Given its
objectives, the Forest Management Plan incorporates bushfire control measures and the
plan is expected to have positive effects in terms of bushfire contral.? In this background,
the Forestry Depatment and the JCA Study Team have aready agreed that the
environment of the subject area should be given proper consderaion a the plan
formulation stage (see Table IX-1-1).

" Envirommental Pratedtion Coundll (1994). Ghana Fnvironmentdl Adtion Blan (Vdume:2)
> TheMinigry of Food and Agiauiureand the Univarsity of - Cape Coeet have bsmn playing acanirdl rdein theinrodudion o bughfire corird
meeaures induding the hoding of asymposum, fram the vienpaint of regarding bugHfires assan enviromanid isse
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Table1X-1-1  Settled Matters on Environmenta Consideration in Forest Management Plan for
Intensve Study Area
Daed SHiemat O Quiired SHtlemat Refeae Doumat Itam
160a, 1997 Bgadiond ad FD suggested thet the oy teem should corsider MM 2
dussosonICR informetion provided by the Ervironmentd Pratedion 1604
Agany (BPA) in conduting the Iriid Envirormenigd | (16 Ot 1997)
Bxamirgion (IEE).
TheFD ad JCA Sudy Team ageean theimpartance
o environmata conddraion in thefamulaion of the
Foret Maegamat Han
5Feb, 1998 Bgadion o ad The BPA advissd the SLoy Team nat to concLt M 5
doussoson AR Enviramantd Impedt Asssssmat (BA) but rather b
@) cratteeviomeat sivey inteformugion | ©Fe2, 199
process of the Foret Manegamat Hen
191re 198 Bgadiond ad . Bad ntreraalisdf IEE ad theadicepovidedby | PR Crgier VI
dousanson PR the BPA, the SLdy Teamwill condudt en M
evironmatd uvey irgeed of an A M
(190re 19%9)
Nate ICR Inogation Repart
AR@Q Hed Report No. 1
PR PRogess Repart
MM Minutesdf Mesing
M Memoaum
Nature Conservation

The trangtiona zone has a unique ecosystem showing the characterigtics of savanna and
tropica rain forest, both of which are important for the conservetion of wildlife. The
vegetation is next to sub-Saharan savanna vegetatior? which is said to have many species
which have adapted to the particular micro-living environment. As the environmenta
factors to maintain the sustainable population leve by individud wildlife species in such a
dry environment as savanna vegetation are severe, the number of individuals per unit area
of specific anima species is rather low, making the population more susceptible to minor
environmental changes. Consequently, the formulation of any project plan mug take the
living environment of wildlife into proper congderation.

* Warldwaich Insiit e (1996). Satedf tre\Ward 1998 WW, Naton & Conpary
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IX.1.2

Environmental Consideration in the Frst Phase

(1) Initid Environmenta Examination

In order to examine a suitable approach to environmental consideration for the subject
areg, an initid environmenta examination (IEE)* was conducted prior to the environmental
congderation a the plan formulation stage. As a detailed fidd survey and the proposal of
basic items of the project plan were expected to be conducted during the Phase |1 period,
this IEE mainly examined various legd conditions and brief characteristics of the natura
and socid environments of the subject area of the work plan (i.e. Intensive Study Area)
and itsvicinity.

And then important environmenta issues which may aise in the Intensve Study Area
based on the basic concept for forest management® established in the Phase | period were
generdly predicted using the brief characteristics of the subject area.

Reaults of the Examination

The exiding information obtained did not provide sufficient data on the flora and fauna in
the Intensive Study Area and a generd prediction of the type and degree of impacts was
not possible in regard to such factors as "impacts on rare species and indigenous flora and
fauna'. In regard to those factors for which prediction was possible, negative impacts
were predicted for the congruction of infrastructure and some forest management
activities such as fdling. However, the predicted impacts of a minor or medium degree will
only occur in a sporadic or linear manner and such negeative impacts are believed to be
preventeble to a certain extent by means of appropriate consderation a the plan
formulation stage. This led to the judgement that it will be important to formulate sufficient
environmenta measures prior to the application of the EIA system which will be required
to obtain an environmenta permit (EP), i.e. atype of work permit.

(2) Interviewsat Environmenta Protection Agency (EPA)

An interview was conducted & the Natural Resources Divison and Environmental Assessment
and Monitoring Divison of the EPA in February, 1998 as regards to the application of the EIA
system to the Forest Management Plan for the Intensve Study Area. The EPA side made the
comment that it will be preferable for the Forestry Department and the JCA Study Team to
conduct an environmental survey.

4

Intid Ervironmeanta BExaminetion: abesdline survey to be competed in ashart paiod of time using exiding infarmetion, (e, to examine the

eviromentd issuesto be conddered by the prgject dlan for adevdgomant prget.
° SOy V d teRogesRgot
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According to the Draft Sector Specific Environmental Impact Assessment Guiddines for Forest
and Wood Industries (see Table 1X-1-2), it is necessary to enlist loca experts and NGO daff
to confirm the existing wildlife species with particular attention paid to the possible impacts of
the harvesting plan. If endangered species are found, planning should pay particular atention to
their habitat (including areas of migration).

Table IX-1-2 Summary of Interview Survey at EPAY

Snmmay o Cormatishy BPA

1 TheFD-JCA Sudy Tesmis it & the dege of conduding an HA.

P Asthedudy ad plan fomuiation dage does nat invdve aduel praject implementation adivities the FD-JCA Sudy Tesm
cant condut an BA a thistege

2 ltispdaddefar the FD-JCA Sudy Team to codudt an eviromanta aunvey.
P Atthedudy and plan farmulation dece it is preferabie for an envirooment suvey o drategjc environmental asessmat ? to
beconduned

P Atpresat, the BPA hes o sauiory regulations, on enviromental dudies or srategjc environmental assessmat.
P Anewviometd suvey ispdaaieto drasgic evironmantd asesmat

3 TheBPA isaurantly prepaiing BA GuidHines far the foredry sedior.

P Theprgoartion of BIA Guicdinesfor Forest and Wood InoLatries (Dreft) * iscurertly in progress Thesequicdinesare
shedied to beoomedfficd.

Naes 1) Resd theinaviev with the Asidant Diredor of the Neturd Resourass Dividon and ading heed of the Enviromantd
Asssmat and Maritoring Divison df the BPA (3d Fearuary 1998)

2 Sragyc environmantd assssmat this is assssmat fram the environmantdl paint of view when meking merosoopc
deddons uch &s bedc pdides The assssamat abjedt indude govermat pdides legd framewark, inditutiondl
arangamatsand capeaity bullding of rdamlpaneactoemeasarmhtydtheemmm

3 Environmentd Raedion Agay (1997). Dt S
Ird sries

IX.1.3  Environmental Consideration Procedure at Plan Formulation Stage

Based on the IEE reaults, it was decided to conduct environmental consderation a the plan
formulation stage in accordance with the procedure shown in Fg. IX-1-1.

a)

b)

To reved the current Satus of the environment of the subject area, mainly focusing on flora and
fauna

To identify current environmenta problems which can be incorporaied in the Forest
Management Plan and their causesin view of preparing remedia measures

To identify adverse environmenta impacts expected by proposed activities in the Forest
Management Plan and to prepare measures to minimize and mitigate such adverse impacts.
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Fig. IX-1-1  Procedure of Environmental Consideration in Forest Management Plan for Intensve
Study Area

—251 -



IX.2  Environmental Survey

The survey was conducted by the subcontracted NGO® recommended by the Environmenta
Protection Agency. The cooperation of Ghanaian experts on flora and fauna was obtained in the
course of the survey.

IX21 Wild Flora

(1) Hora

The survey identified 231 taxa (hereinafter smply referred to as 'kind") (or some 244 kinds
including those of which the generic or species name is unclear) which exist or are expected to
exig in the Intensve Study Area (hereinafter referred to as "the plants of the Intensve Study
Ared'). As shown in Table IX-2-1, 43 families were clearly identified among the plants of the
Intensve Study Area and many species belong to Leguminosae Serculiaceae, Mdiaceae and
Euphorbiacese As 20 kinds are considered to be cultivated plants, wild plants in the Intensive
Study Areaiis assumed to consist of 211 kinds with 38 clearly established families.

TableIX-2-1 Summary Table of Flora Ligts in and around the Intensive Study Area

Al Qultiveted goedes Wild psdes
Spameopya Failies 3(%’(:; Failies 3(%; Failies ?gg
Gymogaee 0 0 0 0 0 0
Argiogoamee Dicyledorese ArthicHamydeee 5 12 8 9 23 120
Meteogkariokee 10 Q0 3 4 9 b
Sbiod K3 10 n 13 K2 1%
Maorooaty-edonese 8 17 5 7 6 10
Tod 3 1% 16 2 3B 16
Urkoan 45 0 45
Goud taid 3 231 16 2 3B n

Indicator plants of the moist semi-deciduous forest zone, dry semi-deciduous forest zone and
savanna zone are observed, indicating the loca existence of diverse flora. 9 kinds of indicators
of the moist semi-deciduous forest zone are observed. In most forest reserves, more than one
kind of indicators of the moist semi-deciduous forest zone is observed. 11 kinds of indicator
plants of the dry semi-deciduous forest zone are aso confirmed.

°  Riedsd the EathGhera(PO. Box 3797, Aara Greng, Tel 021-225063, Fax. (21-227993)
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5 kinds of indicator plants of the savanna zone are observed while such 11 kinds of
characteristic species of the seral stage to the savanna zone are observed. In general, more than
one indicator or characteristic species of the savanna zone or serd stage to the savanna zone
are observed in dl of the forest reserves. This tendency implies the existence of Site conditions
which are characterigtics of the savanna zone in these forest reserves.

Sgnificant Notable Plants

Of the plants in the Intensive Study Area, 68 kinds are consdered to be significant notable
plants (hereinafter smply referred to as "sgnificant notable plants’). There are two rare species
facing possible extinction because of the smal population in Ghana. One of these, i.e. Balanhites
wilsoniana Of Smaroubaceae, IS observed at the boundary of the Intensive Study Area in the
Tan Il FR as shown in Fig. 1X-2-1 while another such species, i.e. Tdfairea occidentalis Of
Cucurbitaceae, is observed in the village of Chiraa. Protective measures will be required vis-a
vis these species when planning forest management activities, including facility layout and feling.

Of the species of which protection is deemed necessary according to the interview survey
results at the Forestry Research Indtitute (January, 1998) due to a population decline, Pericopsis
data Of Leguminosse ad Khaya grandifoia Of Meiacese ae not observed while
Entandrophragma gop. of Mdiaoese is observed (Sawsaw FR and Nsemere FR). Of the plants
belonging to Mdiaceae and Leguminosae both of which are considered important by the
Forestry Department,’ Khaya anthotheca (Sawsaw FR and Tain | FR) and Pericopss data (Tan
I FR) are observed.

From the viewpoint of plant usage by loca people, most kinds found in the Intensve Study
Area can be used for small-scale purposes due to their medicinal effects and others. Mansonia

dtissima of Qerculiacese ad Anogeisss ldocarus Of Combretaceae are considered to be
particularly important.

Meanwhile, from the viewpoint of use and the conservation of plant resources, many sgnificant
notable plants have marketing potentid. Lippia multiflora® of Verbenacese and Rauvolfia
vomitoria as Well as \oacanga africana’ of Apocynaceae have strong marketing potential, making
their conservation and sudainable use under suiteble forest management and market
development desirable.

7

8

WD. Hamhome& M. Alurlem (1996). Eorest Pratertion Ghana IUCNIODAFaresry Depatment, Repuidic of Ghera

For beverages dfedivefar hypatason
Usdu astranquillizarsand hypatansve dugs because these goedes contain dkdads

—253 -



R (R < 2] V{3 4TS 0 R a0
~/. { A H
o2 -7 . = [y \) ~ qua “)'l'n {
3 o NFH3 3 \'\_J G Nafs” ¢ N
// \] - o7 x@ MD 22 Nl e 130 129
t == ’_;‘ \ £ A )
Nl MPAROS ] WN\(H3ezs /82
-~ ¢ . A s/ P
! ) \ S @ ©
| \ \ SN > \ P~ S N . 2
3 \ n Mo y 240
'MFN3bA4 ’ S 62 J/\‘_:‘:""‘“ / 344 o

Oad.

R

—_—
\
T
4
. ¥
; - ~
IO
\./8
o
!
\</
L
")
<
)
)
~
N
o
[
N
“'I
g
!
TN A

\e
? § g ,/f'“_é .- Y A~ ~(CA-- --F, Gi
2o & Q u'- o b . s X 9 J )
_ $NFH3b4 [ [ T ] A\ L
™\, g u a\' ‘ . q NE \ \ [ b
H ol NFH3DI ¢ N ‘.
s | :‘""\ . ! $
-~} 1] [ Ix \ } {zre } \\-
bk =4 a3 { <Y )R- ) }‘u
-1 iR A Y L p 3 bl
| G2 ) J 8. s ,_.'Eﬁ\ o :. r
y ") ..[ ) ' (
L] . 2 o
Pl A W L ® N
3 L] \ - “o
NEH3D3 L 7] 7 §Fpzo
G VS
S N\ r‘\\ 74 - A o
ISTRI 7 o (s ’
c278 G2 y N Yere) Y f
\ 2N F RS
v YL LE A
203 !} o'! - \ A o"
\ NF
, T ALY 0
--------- T ?
-“‘\\ . — f 79 ,
g / OR
% AN T @ | Sy
L . = V4 MFH203~ >
Balanites wilsoniana Confirmed S|ﬂ Ve 5
- M [
' TN /o L (S
\ MELL N \ANE
H2 \Y\ )
| @ D4 ( ~297, {
:'4}}‘\ = )’
) antA
\ E'HBD
3 . "f
38 I3
N 2 -
\ R0/
3 -\\ S
~ \\
T I
L),
(8 by )
2 - | !
D\
A

\
4
NFHR3D3— / ~—]
/ ~4
-,
——— co\
N (@W_
4 KLOVETRES
unE Y (3 ] 2 3
FEXT 3000 . 3000 10000 15000

Fig. IX-2-1 ~ Observed Location of Rare Plants in Intensive Study Area

~254 -



The population of plants requiring protection mentioned earlier is assumed to have declined due
to a number of factors, including collection and felling due to their high use value, remova for
the fdling and logging in naturd forests and remova of the remaining vegetetion to clear the
ground for teek plantations. In the case of these plants, adequate forest product management
for sugtainable use, conservation of the remaining vegetation a the time of man-made forest
establishment and review of the collection/felling method at the time of fdling in natura forests
or the collection of NTFPs will be necessary.

(3) Environmental Characteristics Regarding Hora

As the Intensve Study Areais Stuated in the trangtiona zone from the high forest zone to the
savanna zone, indicators of these three zones in terms of vegetation and forest zones apparently
exig in this area, reflecting various environmental gradients, including the micro-climate. The
sgnificant notable plants tend to gppear in naturd and man-made forests on the basis of the
survey result. The moist semi-deciduous forest zone in particular is believed to be the main
distribution area of important species of Meiaceae ad Leguminosae? Natural forests where
indicators and important species of this particular forest zone are likely to gppear are important
as they represent the northern limit of the environmental conditions of the moist semi-deciduous
forest zone.

The number of species observed in natura forests ranges 26 - 35 kinds. Compared to the
maximum of 141 - 153 species per survey Site of another vegetation survey? on forest reserves
in the Study Area, the number of species observed by the latest survey is extremely low. Asfar
as the results of the latest survey are concerned, many large gaps in the vegetation cover appear
to exig in these forest reserves, especidly in the Nsemere FR, and the diversity of species has
begun to decline. The phenomena shows the habitats in the naturd forests of Intensive Study
Area have probably been deteriorating. Accordingly, the urgent introduction of protective
measures for those stands with a high crown dengty and minor degree of degradation in the
remaining natura forestsis believed to be necessary.

IX22 Wild Fauna

(1) Fauna

The survey identified 201 kinds of Tetrapoda which exist or which are expected to exist in the
Intensve Study Area (hereinafter referred to as "the animds of the Intensive Study Ared’). As
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shown in Table 1X-2-2, dl belong to Mammelia. Aves Or Reptilaand no Amphiais found.® The
numbers of kinds are reatively large.

Many animds of Mammdia in the Intensve Sudy Area manly beong to Bovidae,
Ceropithecida and Muridae and some species which are mainly found in savanna vegetetion. In
the case of Aves, many species belong to Nectariniidae, Ploceidae and Muscicapidee.
Prominent reptilian families are Colubridae and Viperidee.

Table1X-2-2 Summary Table of Fauna Ligs in and around the Intensve Study Area

Al Protective oeties (Taxd)
Tergooch, O Families Jeties(Tag) IUCN aTEs Grerdian

Manrlia 1 27 0 8 16 5
Aves 12 21 & 0 2 2
Reptila 1 12 3 0 3 2
Amphitia 0 0 0 0 0 0
Tol 2 ) 7.0} 8 21 0

Species subject to internationa protection are eight species of Mammalia (IUCN) or 16 species
of Mammalia(CITES), two species of Aves (CITES) and three species of Reptila (CITES).

Sgnificant Notable Animas

Of the animas found in the Intensive Study Area, 59 kinds (32 taxaof Manmmalia 18 taxa of
Aves and nine taxa of Reptila) are consdered to be significant notable animas which are likely
to appear (hereinafter smply referred to as "Sgnificant Notable Animas'). Many of these are
not usualy found in areas of savanna vegetation.

In regard to Marmmelia many species of Muridae are observed, while Herpestes sanguinea of
Herpedtidae Which is protected by domestic law in Ghana is also observed. The observed kinds
of Aves belong to Muscicapidae. Nectariniidae and Bucerdtidae Turtur afer of Colurbidae Which
is protected by domegtic law in Ghana is dso found. No species subject to international
protection is observed in the case of either Manmmaliaor Aves

The most observed species are those which are not usudly found in areas of savanna
vegetation. However, Herpestes sanguinea of Herpestidae and Turtur afer of Columbidae, both of

10

A frogwesdosaved inthesuvey o faret menegamant
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which are protected by domegtic law in Ghana, are pecies usudly found in aress of savanna
vegetation.

From the viewpoint of the relationship between loca people and the animals of the Intensve
Study Area, most kinds of Mammaliain the animals of the Intensve Study Area can be used as
food or medicine on aminor scae, illugrating the close link between them. Some kinds of Aves
are dso marketable because of some kind of relaionship between Aves and loca people
exigts. In the case of Reptila, live specific kinds are hunted and caught for marketing purposes.
As far as the sgnificant notable animas, some kinds of Mammadlia are hunted and caught for
food while some taxa of Reptila are hunted and caught for marketing purposes.

In addition to the economic vaues mentioned above, some kinds of the sgnificant notable
animals have some culturd vaues. There are totem animals used as clan symbols, ceremonid
species used in specific culturd rites or animas having traditiona medica vaues depend on
stool. On the contrary, some species are considered tabooed because of some misfortune in
the padt. In kinds having little probability to exist or being caught for food out of the animals of
the Intensive Study Area, some culturd vaues tend to be recognized by the local inhabitants.

The marketability of Herpestes sanguinea Of Herpestidae and Turtur afer of Columbidae the two
observed species subject to protection by domestic law in Ghana, is not particularly high and
neither of them condtitute bushmest (food), the main hunting objective of loca people. The main
habitat of these two species is the savanna zone and the Intensve Study Arealis believed to be
Stuated at the edge of their habitat. Hunting cannot, therefore, be consdered a cause of
population decline and the restoration and dabilisation of the living environment in forest
reserves, except the Yaya FR of which the Ste conditions show the serd stage to savanna or
the savanna zone, are essential to restore and stabilise their populations.

Environmental Characteritics Regarding Fauna

As in the case of flora, the most Sgnificant notable animals live in natura forests which is their
primary habitat and aso in man-made forests. These forests are mainly located in forest
reserves. Except large naturd forests in the Tain Il FR, most naturd forests are divided into
smal dands. Because of the gaps in vegetation cover described, the living environment for
Mammdlia is inferred to have deteriorated. The conservation of forests and foretation should
lead to enlargement of the habitat as well as gabilisation of the living environment of Manmalia

Such naturdity or divergty of species of the vegetation in the Intensve Study Area have

declined with the deterioration of the inherent characteristics of naturd forests due to budhfires
and such human activities as felling. Consequently, the diversty of the environment to meet
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different forage of various animds is infered to have equdly deteriorated. While the
conservation of large naturd forests with dense vegetation cover is necessary, monotonous
operation with a single species should be avoided as much as possible in regard to the
establishment and management of man-made forests. In addition, as proposed mitigation
measuresin the EPA Guiddine [see the footnote 3) in Table 1X-1-2], continuous protected tree
belts (naturd vegetation belts) consgting of indigenous species should be left over or newly
established in man-made forests in order to secure habitat linked to natural forests with dense
vegetation cover.

(4) Environmental Characteristics Regarding Localy Hunted Animas for Food

The locd inhabitants eat various animds™ locdly cdled bushmeat. These animds play an
important role as the source of protein. Such nocturnd kinds as Bovidae, Hydtricidee and
Muridee are especidly bedieved to be congantly hunted by local people. While kinds of
Muridae may damage agricultura crops, kinds protected by domestic law in Ghana may adso
be hunted as bushmesat. There gppear to be wide-ranging modes of hunting, from individua
hunting using a gun to group hunting when grasdand and shrubland is burned to corner the
target animals.

The target pecies for bushmest are herbivorous with mainly live outsde forest reserves where
much grasdand, shrubland and farmland are found. The fidd sgns observed by such fidd
surveys on Forest management as the forest survey and soil survey and aso by the observation
of field sgns which was conducted under the environmenta survey suggest that many kinds of
Muridae live on grasdand and farmland and in naturd forests with alow crown dengty in forest
resarves (field 9gns of Bovidae Were found in man-made forests). Grasdand, admitted farms
and sparse naturd forests in the Intensve Study Area accordingly provide important living
conditions or hunting grounds for those mammas which are hunted as a NTFPs for bushmest.
Hunting accompanied by burning destroys such living conditions, indluding the forage and
nesting sites of these mammals. Hunting accompanied by burning should, therefore, at least be
prohibited in the Intensve Study Area

" Qadesmod prfared and uaLelly hurted . Grassuiter, Giart Ret, Maxwell Duiker, Royd Arteope, Srells
Spedes et prefared but nat uaLely hunted : Bughtaled Rorauping Black Duiker, Bay Duiker
Spadesua dly hunted but nat mest prefered : MoeMarkey, Pds Hying Suid
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IX2.3 Examination of Factors and Remedial Measures for Environmental Problems

(1) Causdtive Factors of Deterioration of Forest Reserves

The direct factors responsible for the deterioration of forest reserves in the Intensve Study
Areaarefollows

Inappropriate Farming

Sash and burn cultivation based on Bush-fallow system, short falow periods, tree cutting
for sakesin Yam cultivation and so on.

Excessve Fdling

Inappropriate felling programme, insufficient supervison on felling, illegd fdling, collection
of fuelwoods and so on.

Uncontrolled Budhfires

Increase of combudtible materids, insufficient extenson and educationd activities and 0
on.

Encroachment on Forest Resarves

lllegd farming, failure of Taungya system, spread of new cash crops and so on.

(2) Draft Measuresto Combat Causative Factors of Degradation

The measures to mitigate the adverse effects of direct causes of forest reserve degradation
based on the examination resultsin (1) above are summarised below.

Promotion of Consarvation and Sudtaingble Utilisstion of NTFPs with People
Participation

Improvement of Taungya System

Rare Species Propagation Work

Bushfire Control Measures

Promotion of Education and Extension

Support for the Livelihood of the Loca People to Facilitate People Participation
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IX.3  Environmental Consideration at Plan Formulation Stage

IX3.1  Application of Environmental Improvement Approach

From the viewpoint of enhancing the positive impacts on the environment, remedid measures against
such important factors causing forest reserve degradation as incorporate farming, uncontrolled
bushfires and encroachment of forest reserves were introduced when examining the basic issue for
the Intensive Study area, based on the environmenta survey results (see Chapter VI and V11-2).

IX.3.2 Measures for Protection and Sustainable Use of Wild Plants and Animals

The environmenta survey results suggest a need for the establishment of protection or conservation
aress in regard to observed stes of the rare plant and natura forests for the conservation and
sugtainable use of wild plants and animals through forest management. The establishment of such
aress is dgnificant in that they correspond to the establishment of fine/medium/large-grained
protection areas, protection working circles and fire protection blocks in the forest reserves having
more than 4 of the degradation index needed under the wild plant conservation measures proposed
by the Forestry Department.? The subjects should include the use activities in forest reserves by
locd people in the Intensve Study Areain addition to the commercid development activities in the
forest reserves for the following reasons.

Traditiona socid norms which could control the excessive use of forest resources are unclear
(see V).

Most local people are farmers and their knowledge of the flora they collect and use is believed
not to be as good as was once the case. It is assumed that the present socid Situation makes it
difficult to hand down traditional knowledge of flora, particularly knowledge of trees, held by
local people.

Theforest survey results(see 1) indicate that the fruit and medicind trees preferred by local
people have declined in natura forests, making their restoration a priority rather than their use
or maintenance of the current collecting practice.

2 WD. Hamame& M. Abulem (1996). Eorest Brofertion in Ghena [UCNIODAFarestty Depatmart, Repuidic of Ghera
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The main habitat and hunting grounds of mammas which are caught for bushmeset, which are
the main hunting targets of loca people for food, are grasdand, shrubland and farmland outside
forest reserves. Accordingly, natural forests with a high crown dendty which are important
habitat for wildlife are not particularly important for hunting purposes in the Intensve Study
Area.

Traditiona hunting for food is accompanied by burning, leading to the destruction of forest
reserves.

Establishment of Population Protection Sites for Significant Notable Plants

The population of Balanites wilsoniana Of Smaroubaceae, Which is observed to exigt in the
subject areq, is declining in Ghana and may face extinction without the implementation of
appropriate measures. Although the observed site is located on the boundary of the Intensive
Study Area, conservation measures must be conducted because this population faces a high
risk of being collected or destroyed because of the location aong the access roads to the
Intensve Study. Tdl, old trees are seen near the edges of forests and juveniles are adso
observed around these trees. Protective facilities will, therefore, be introduced around them.
These costs are planned to be covered by the environmental consideration cost for the forest
road devel opment component.

Consarvation and Sustainable Use of Stands with High Crown Density in Natural Forests
Establishment and Protection of Conservation Aress

The natura forests focusing on stands with a high crown dengty, which covers a certain
area without fragmentation, are necessary to prohibit felling for commercid and locd-use
purposes and collection/hunting of NTFPs until further notice. Such prohibition ams at
restoring and stabilisng the populations of sgnificant notable plants and animals (especidly
mammals) which are observed or which may be observed in the Intensve Study Area by
means of sabilisng the forest environment where the degree of degradation (which has
important implications on the habitat and living environments) is il low. Restoration of the
populations is assumed to reguire along period of time. The minimum period will be such
time when plantation establishment and forest rehabilitation on grasdand and conspicuous
degraded stands in the Intensve Study Area will begin to make forests perform their
functions after work completion.

In this plan, the naturd forests including stands with alow crown dengty located out of the

daly activity range of the loca people will be subject of the conservation area because
these areas are not at high needs of the locad use. While the naturd forests located within
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the daily activity range of the local people will be the subject of the area described below
in order to coordinate sustainable use with conservation of natural forests (see VI11.2.2).

Establishment of Sugtainable Use Areas and Management by Loca People Participation

In regard to natural forests which are located near settlements, the felling of trees for
commercid and loca-use purposes will be prohibited in view of the relative ease of
implementing mutual monitoring and management by loca people. In the case of NTFPs,
only hunting accompanied by burning will be prohibited. This messure ams a minimizing
the hunting pressure on and securing the living environment, including forage and nesting
places, for sgnificant notable wild animals, and ensuring use activities under the sustainable
use of forest products other than tree slems. The collection of NTFPs other than tree
sems will be controlled by local people. It includes the collection of the unendangered
forest resources for local people. The rehabilitation of forest ground vegetation which
provides the living environment for wild fauna and which comprises treditionaly important
plant resources will be attempted using soil seed bank 2 method by transplanting soils from
theforest edgeinthe areareferred to in above.

The easy-culture NTFPs will be cultivated actively by such methods as transplanting
individuas of medicind and edible plants from the areas described in+ with soils. In this
way the dternative NTFPs of the endangered species will be propagated so that local
people can use and manage NTFPs in a sustainable manner. It is necessary to establish
hunting/collecting rules specifying the season of huting/collection, prohibited aress of
hunting/collection and prohibited activities, etc. for loca people in the area induding
outside of forest reserves. And there should be a regigration system for hunters/collecter
and hunting/collecter groups to control their activities to hunt/collect NTFPs.

In this plan, the designated NTFPs sustainable use right areas by FD will be managed by
the loca peoplein the natura forest conservation component.

13

Sail sesd berk: buried sesd messwihich exdet and do nat gamirete in soils or deposited arganic etters on the ground
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IX.3.3  Measures to Prevent Negative Environmental Impacts

In conducting environmental consderation for the formulation of the Forest Management Plan for the
Intensgve Study Area, the key items for environmental consideration were identified based on the
results of the rough scoping conducted as part of the initid environmental examination (IEE).
Prevention measures were then examined within the framework of the said Forest Management
Man, manly for those negative environmental impacts of which mitigation is possible based on the
results of the environmenta survey. Moreover, the items listed in "Chapter 4 - Mitigation Measures'
of "Draft Sector Specific Environmental Impact Assessment Guiddines for Forest and Wood
Industries (Draft) (see Note 3) of Table 1X-1-2)" prepared by the EPA were selected. The scope of
their gpplication was examined in the sdected items.

IX.3.4  Revision of Draft Plan to Mitigate Negative Environmental Impacts

(1) Scoping of Environmental Impact Factors and Evauation of Impacts

Based on the current conditions of the environment and the draft forest management plan
described in the Interim Report, the types and degrees of environmental impacts which could
occur with the implementation of the draft plan were predicted in order to identify the negative
impacts for their scoping and evaduation. The check lig method was used to identify the
negative impects, referring to the Draft Sector Specific Environmental Impact Guidelines for
Forest and Wood Industries currently being prepared by the EPA and various relevant
standards overseas (see Table I X-3-1).

(2) Revidon of Draft Plan

Following the findings of (1) above, the draft plan was revised to mitigate the negdive
environmenta impacts a the plan findisation stage based on revisons proposed by the
subcontracted consultant (see Table IX-3-2).

* Environmania Conddaration Guiddinesfor Devdopmant Sudies (Forestry) of the JCA and environmarial assessmant quicdines of the Warld
Bark ad the Aficen Dedgoment Bark, eic
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Table IX-31

Summary on Socoping of Environmental Impact Factors and Evadudtion of Impacts

Dedaamat Adivities

Erviromanid Fador

Rerided Negetivelmpedt

StePreparaion

Sl /Weter Quaity

* Sl eEnfrandeaingstes

* Sl conpedionand puddiing by medhinay

* Lossof agaricmettarsand nutrientshy removd of vegeetion

* Lossof nutrientshy thimingand dear autingand by whde treehervest

* Coamirdioninandarourdthesedt steby used fatilizas petiadesand
hatiddes

Whdetreehavestisnat plamned
Used fatilizasand petiadesisnat plamned

Aimogiae

*_Airpdiuionfromanokewhaebuningisinvaved

Stepreoardion by bumingisnat paned.

TreeAaidionEdddidmat

Wildife/ Ecos/gem

* Inoreessd patentid for messvelasshy petsar pethogarstiroughunifamed
dforeddionarinrodudion of exdlictreegoedes

* Compingwithretivegpediesand beoomingweatsinagiauiturefid dshy qreed of
plantaiongpedesousdedt plantaion

* Chamicd adhidogicd drengesinthesail andateration of decomposiiondyremicshy
treeplantaiond anear afen pades

* Dirett cameged vegeiioninharvesting gparationshy dragging and skidding logs

* Bulldupd agenicnetarsunde pantztionsposing afirehezard

AaccordingtoaguicHineprepered by FD, inrodudion
o exdictreegpadesispossdeupto 0

Toreducethefirehezadwesding pruningand
thimingareplanned

Sl /Weter Quality

* Locdized sall ercsion and unegud distribution of ddrisand agernicmettersover the
steby dreggngand siddinglogsinharvesting
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Table IX-32 Outline of Necessry Flanning Congderation to Mitigate Mgor Negative Environmentd Impects
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IX4  Examination of Environmental Consideration at Implementation Stage

The management of environmenta consderation a the implementation stage was planned mainly a
the time of tree plantation establishment and under infrastructure construction.

IX4.1  EIA Procedure for Participating Companies

It is judged that companies participating in industria plantation need to undergo the EIA procedure
in view of the facts that the planned forest establishment project covers a large area with a high
proportion of teak, an exotic species, and others and possbly fals in the category of a critica
development/project implementing activities vis-avis the environment referred to in the EPA’s EIA
procedure.®> Consequently, the environmental impact survey cost is accounted for in the present plan
in order to prepare the environmental assessment registration forms required by the EIA procedure
and the preliminary environmenta report or environmental impact statement which may subsequently
become necessary depending on the judgement of the EPA.

IX4.2  Environmental Management System

(1) Panning of Environmenta Conservation Measures

The necessary environmental conservation measures will be examined as part of the generd
implementation plan to be prepared by an external consultant at the preparation period for
implementation based on the scoping results of environmenta impact factors, the results of the
environmental assessment study to be conducted in the near future under the EIA procedure.
The main issues for which environmental conservation measures are believed to be necessary
according to the results of environmenta congderation at the plan formulation stage are listed
below.

- Sediment discharge and turbid water control measures at the time of large-scale mechanical
work, mainly conssting of site preparation and forest road congtruction

- Protection of smdl customary conservation stes and sacred Sites which are not registered
with the Forestry Department

- Protection of the planned population protection sites for the significant notable plant

- Consarvation of wildlife a such mechanica work stes as plantation stes and forest road
congtruction Sites

® Environmentd Rrotedtion Agangy. (1996). Ghena Fnvironart Inpert Rrocer re
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(2) Supervison of Environmenta Conservetion

At the time of the implementation of development activities which are expected to cause
negative impacts (see Table 1X-3-1), supervison will be required to drictly enforce the
intentions of environmental consderation a the work sites. These development activities are
work processes which are mainly related to industria plantation and forest road congtruction
involving mechanicad work and there is a strong likelihood that the work will be conducted by
subcontractors rather than directly by private companies which are responsible for the
implementation of the said work. Consequently, private companies will be required to set aside
the environmental consideration cost regarding processes involving mechanica work so that
they can supervise the implementation of the above-mentioned environmental conservation
measures. As it is assumed that the Forestry Department will be unable to ded with dl of the
subject issues examined above by itsdf, externd consultants will be employed to
manage/guide the supervision of environmenta conservation by private companies.
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RECOMMENDATIONS

The swift implementation of the Plan is desirable as it is judged effective for forest
conservation and bushfire prevention, etc. in the transitional zone and also for
enhancement of the standard of living and welfare of local people.

The Government of Ghana should adopt the following measures to facilitate the
participation of private companiesin the Plan.

(1) Financia assistance for the development of infrastructure to benefit the public,
including the construction of feeder forest roads, preferential treatment for
participating companies in terms of income tax and import duties on goods and
creation of alow interest rate loan system for plantation establishment

(2) Allocation of plantation sites under the Planto beneficiariesof TUCs

(3) Implementation of a pilot industrial plantation project involving some 1,000 ha led
by the Forest Service as a demonstration for private companies

From the viewpoints of reducing the cost of bushfire prevention for participating
companies and also of providing incentives for local people to participate in silviculture,
an appropriate profit-sharing ratio vis-a-vis the harvested trees should be established for
those industrial plantations in which local people participate. The agricultural products
produced under the taungya system at such plantations should be entirely given to the
producing farmers, negating their sharing with landowners.

Efforts should be made to develop a system to supply high quality seedlings of teak and
other species to meet the demand for prompt delivery in an adequate quantity at an
appropriate price through the establishment of the Central Nursery and others while also
contributing to the development of nursery techniques and the introduction as well as
extension of nursery standards.

The following measures should be adopted to strengthen bushfire prevention/control
measures.

(1) Education on bushfire prevention and guidance on appropriate burning techniques

(2) Establishment of a communication and cooperation system between administrative
organizations and self-governing organizations for a quick response to the
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occurrence of bushfires and improvement of the composition of fire-fighting teams
and fire-fighting skills

Financial assistance (subsidy) should be provided to assist the establishment of village
forest management planning committees and advice should also be provided to ensure
their democratic management through the fair selection of committee members and other
means together with technical guidance on the management of village nurseries and
other relevant matters.

Technical assistance should be provided for the nursing of excellent seedlings of the
planting species and for the artificial culture of NTFPs.

Extension bodies in both the agricultural and forestry sectors should cooperate with each
other for the implementation of educational as well as extension activities on the
sustainable production of agricultural crops, methods to maintain the soil fertility,
importance of forests and bushfire prevention.

The following measures should be introduced to support the timber industry which will
handle the timber from plantations.

(1) Financial and technical assistance for those companies which switch from the
present sawing line specialising in natura large diameter wood to a down-scaled
line to handle the small to medium diameter wood from plantations

(2) Development of the timber market to ensure an appropriate timber price and a stable
supply of raw wood

A nationa land use plan should be formulated in cooperation with the Ministry of
Agriculture and other ministries and agencies concerned to determine the areas to be
managed strictly as forests. For this purpose, environmental conservation measures
should be taken into consideration in the determination of such areas in addition to the
industrial viewpoint.
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