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PROPOSAL FOR A
REFUGEE REFORESTATION PROJECT
IN KASSALA PROVINCE

1. INTRODUCTION

Successive influxes of refugees Srom four of the Sudan's neighboring
countries have resulted in the presence of nearly one-half million refugees
on Sudanese territory at present time. By far the greatest number of
these refugees came from Ethiopia, the majority of whom has been settled
by the Govermment of the Sudan (50S) in Kassala Province in Eastern Sudan.

The aim of the GOS is tc establish a series of self-sufficient refugee
settlements of 5-6,000 inhabitants each. Thus far, twenty -one such sett-
lements have been set up in Kassala Frovince, with each family allotted
5-10 feddans (1 feddan = .42 hectares) of agricultural land. Assistance
in establishing these settlements has been received from the United Nations
High Commission for Refugees, the United Nations World Food Program, and
various voluntary agencies.

In the last ten years, much of the rainfed arable land of Kassala
province has been brqught under intensive mechanized cultivation of sorghum
(dura). This highly profitable agricultural system has attracted many in-
vesters and commercial farmers to seek lease-hold lands from the govermment.
As a result, vast tracts of land have been clieared of all tree and ground
cover to facilitate the use of tracters and thus hold cultivation costs o
a minimum. ZProfitable though it might be, productivity on these fragile
solls declines rapidly after 4 to 5 years of intensive crepping and the
cultivators are forced to abandon the lands and seek new areas for exploita—
ticn. Increasing demcgraphic pressure both from refugee influxes in the
area and from the very large sizes of the Sudanese agribusiness holdings
nas made it increasingly difficult to find suitable new areas. This has
served to shorten the fallow pericd in the area and led to a generally
lower level of envircnmertal stability in the areas as witnessed by accele-
rated loss of site productivity on the farms, greater susceptibility to
drcugh* conditicons, and localized incidences ¢f longer-term desertification.
In addition tc the zerturbing evidence of declining agricultural productivity,
the local peopuliace, both refugee and Sudanese, is firding it more difficult
TO obtain the fuelwcod and charccal with which they have traditionally, and
almest univerally, met their needs for demestic energy. 3uilding materials
and thorn fencing nave alsc pecome increasingly scarce. 3Zoth refugee and
low inccme Sudanese in the area must now travel long distances to collect
fuelwood, and thern fencing material which was cnce readily available,
cften muet be troucht by camel or truck to the villages and settlements.
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- During the dry months (January-June) lack of animal fodder normally
available from trees reaches critical proportions, resulting in high
animal mortality and chronic ill-health of the livestock belonging to
both Sudanese and refugees. Finally, the paucity of trees in the refugee
settlements makes the living environment barren and desolate.

To help ameliorate this situation, the GOS commissioner for Refugees
has requested that CARE join with them and the Forestry Department to
mount a refugee settlement reforestation project. The aims of this pro-
ject are manifold. Firstly, it will provide immediate income generation
to the refugees by creating employment opportunities associated with a
labour intensive tree planting campaign near thei: settlements. It will
improve the lot of both refugee and low income Sudanese farmers by making
fuelwocd obtainable at sites proximate to their dwvellings. It will enable
private sector agents tO harvest the wood under Fcrestry Department manage-
ment thereby stimulating the local economy. Over the long term, the project
will set out to demonstrate the potential benefits obtainable through a
closer integration of forestry and agriculture in terms of increased availa-
bility of wood for domestic energy and enhanced environmental stability
leading to sustainable agricultural production in the area. Finally, by
providing the Forestry Department with the capability to demonstrate the
positive effects of trees on the environment, and to train local residents
in their establisiment and management, the project will further reinforce
the Department's role in fostering and sustaining appropriate land use
policy and practice in the semi-arid regions of the country.

iIn ahOTt, *ores*" form the cormerstone of the state of the enviromment

on which the destiny of the land and the people so vitally depend. Their
functions are basic and indispensabie. They prcvide essential needs; fuel,
fodder, shelter and the means to a livelihced to the populace; they mine

the deeper layers of the soil t¢ translocate plant nutrients to the top-
scil; through their leaf fall they add organic matter necessary for moisture
retention in the surface layers of the agricultural field; they provide
shelter agalnau the dessicating winds and moderate the extremes of harsh
climate In this semi-arid area. The lands of Kassala Province, indeed of
all ¢of the semi-arid zcne ¢f the Sudan, can be fertile and productive with
raticnally managed and utilized tree cover, cr barren and sterile without
1T. Unless affirmative measures are scon initiated, and ample demonstration
ffect acnieved, convincing farmer and policy-maker alike of the scundness

a cleser integraticn of forestry and agriculture in the semi-arid areas
<he ccunt“v, llttle will remain except axtensive tracts of land ”equlrlng
stly and difficult rehabilitation to bring them back te productivity and
halt the unrelenting fcrces of desertification.
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II. PROJECT DESIGN

A. Statement of the Problem:

Intensive mechanized cultivation of sorghum in Kassala Province,
combined with large refugee influxes have led to an almost complete de-
forestation of a region that was not long ago, an important supplier of
fuelwood and charcoal for the country. This situation, if allowed to
continue unchecked, will iead to destruction of the environment and natu-
ral resources upcn which the population depends for its livelihood and
existence. :

1. The diminishing availability of firewood, charcoal and cons-
truction wood:

Fuel and construction wood, a renewable resource that has
been plentiful in the past, is generally taken for granted. If managed
correctly, and if replanted in heavy-use areas, this resource can sustain
ar increasing demand which would mean a higher standard of living for the
population. Given the current trend in the Sudan, however, this resource
will gradually disappear until people in the area are forced to reduce
their standard of living or move away. In extreme cases, the denuded land
will be ruined byond its ability to reconstitute itself.

The gravity of the situation in the Sudan cannot be overstated. Ten
years ago, Kassala Province produced fuelwood and charcoal for its own use
and for delivery to other regions of the country. As mechanized cultiva-
tion led to denuding of the area, charcoal producticon shifted South and
to other areas of the country. Villagers in the Gedaref District of Kassala
Province (target area for this project) who for years took for granted the
ready availability of free fuelwoed and fodder at short distances from their
homes, now find themselves obliged to travel 4-6 nours by camel and donkey
to secure a week's supply. Many members of the population have been forced
into cash procurement of fuelwood further straining their fragile hold on
dcmestic ecconcmic stability. The arrival of large numbers of Ethiopian
refugees in the area has further exacerbated the demards for these vital
comnedities.

It is clear that a crisis in fuelwcod is developing for the inhabitants
of Kassala Province and for those of other regions of the country which
were formerly dependent on the production and suppliy <rom the area.
Large-scale substitiution of fuelwcod ror domestic energy is unlikely in
the near future due tc total naticnal dependance on imported petroleum and
an increasing foreign dericit with which o purchase such products. With
a decline in the availability of fuelwood, rural dwellers are using agri-
cultural residues fcr ccoking, thereby short—circuiting the retwrm of orga-
nic matier to the scil sither directly or throuch animai wastes.

Fodder from residues or Srom trees and brush cover has become more diffi-
cult <o obtain and villagers nust spend increasing ameunts of time and
energy ¢ secure rocd for thelr animals, as well as for fencing and
construcTion material recuired on their farms.
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2. Ecological Equilibrium:

A second critical element of the problem has already been
alluded to: the deterioration of the environment. This phenomenon is
acknowledged almost universally by both Sudanese and foreign visitors
alike. Although its causes are numerous and complex, principal among
them is the rampant growth of mechanized agriculture in Kassala, coupl-
ed with the demographic growth and concomitant demand for fuelwood and
charcoal in the region. The increased demand for these items resulting
from the large influx of refugees into the region has certainly compound-—
ed the problem. These circumstances have placed monumental pressure on
the envircnement as a result of:

a. Tremendous expansion of the amount of land under mechanized
cultivation, with the resultant uprooting of trees and land cover to
facilitate tractcr utilization;

b. Overgrazing by herds and rlocks whose numbers have increased
with demcgraphic increases;

c. Unmanaged destruction of woody species for firewood and other
domestic purroses.

Given the pressure to prcduce more food crops, and the rewards from
doing so, it is uniikely that, without outside assistance and strong in-
terventicn by the GOS, the already limited resources of Kassala Province
carn continue to sustain sorghum preduction in Its present form. Without
& campaicn aimec at increasing the tree and brush cover across the- land-
scape, the situation can only worsen. What is required for the long
term is a sound land use policy directed by the govermment, Implemented
by the people, and in the case of the needs for reforestation, guided
and serviced by the Forestry Department. Shelter belts, intensified bush/
tree failcw, agroforestry and agrisilviculcure, fast-growing fuelwood
plantaticns, reserve and orotection forests, are ali promising ingredients
TC an intecrated agriculture and forestry system which can sustain both
agricultural and ferestry preductivity and maintain the envircrmental
-*ab1¢;ty on which numan survival deDenas in these semi-arid regions.

This orcject is intended as the beginning of bhls orocess in Gedaref DlStrlct
and reflects both govermment policy and practice underway in other threaten-
ed areas of the Sudan. If the preoject can demcrnstrate the potential for
solutions to the problsms, it will make an impertant step in the right
direction.

slnal xCels:

The Final 3o0als of this project are twe—rold. The simplest to

state clearly, to achieve, and tc measure will be To improve the quality

of life znd envircnment of more then 40,000 refu ees and rural Sudanese
living in Gedaref D2istrict or Xassala ?rovzuca within five years of project
complesicn
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The more difficult to achieve will be the introduction, and accep~
tance by rural farmers, both refugee and Sudanese, of the practice of
integrating argiculture, forestry, and animal husbandry so as to maxdi-
mize overall land productivity on a sustained basis, and to maintain
the environmental stablility upon which production and preducers depend.

C. Intermediate Goals:

In pursuing the above mentioned long-term final goals, the
project will bring its resources and efforts to hear in furthering more
specific intermediate goals. These will include:

- generating income earning employment opportunities over the
life of the project for the rural population, particularly the refugee

groups;

- demonstrating through physical achievement of planting tar-
gets integrated into the agricultural production system, the real poten-
tial of forestry support for agriculture in the area;

- providing a proximate source of badly needed fuelwoed, fodder,
fencing and domestic construction materials for both refugee and Sudanese
populations in the area,

- establishing a base for training of local villagers and
Forestry Department field staff in the proper integraticn of agriculture”
and fcrestry in semi-arid conditions;

- enhancing the instituticnal capacity cf the Forestry Depar-
Tment o guide and service the demands fcr scund natural resources
management;

urther nccme generation possibilities from the
wcod preducts; and

- creating
5
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~ enhancing the rural 1iving envircnment through the additicn
of tree shade, reduced wind and water erosion and general protection
from the harsh :l*maue

D. Prciect Activity Targets:
In order to achieve the spec::led goals, focur major types of
activities will be undertaken. These will be:

—a

Establishment of Nurseries and preducticn of tree seedlings

Cad

e K R K N - ey mpm S c -
&n-nc and Xeensicon Ln commnil W/ ang ag.;rore;u:'y.

4. Management and harvesting of astablished plantations.
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1. Establishment of Nurseries and Seedling Production:

Two central nurseries will be established: one at Showak and
one at Abu Rakham. These will provide seedlings for the proposed wood-
lot plantations, for tlie farmers encouraged by the extension program to
plant shelterbelts, windbreaks, and private woodlots, and for refugee
and village settlements to provide shade trees. rach nursery will be
on five feddans of land. That at Showak will be on the bank of the
Atbara river and irrigated therefrom, while that at Abu Rakham will be
sited on the Rahad Scheme canal for irrigation. The two nurseries will
also serve as focal points for the extension program. It is felt that
establishment of additional nurseries, while possibly providing savings
by reducing transport costs, would involve additional foreign exchange
capital costs, and would be beyond the ability of the Forestry Depart-
ment to maintain and operate after the life of the project. Nursery
censtruction. will begin in May 1983 and will be completed by December
1983. This will include fencing, pump installation, and construction
of warehouse, toolshed, and juardhouse.

Seedling production will be phased according to the requirements
for planting of woodlots, shelterbelts, windbreaks, and shade trees.
At inception, major production will be for woodlot plantations, but
additional plants will be produced for distribution to interes-ed farmers,
both refugee and Sudanese, who will be encouraged to undertake planting
on their own. As the extension program develcps and gains momentum, it
is envisaged that seedling production for agroforestry efforts .
will increase accordingly.

The following table gives a summary of seedling production at each
of the two nurseries cover the life of the project. It is intended prin-
cipally as a planning guide, and a certain latitude in seedling produc-
zicn must be assumed due to the unknown extent of the effects of the
axtensicn effcrts.

Nursery Production (numbers of seedlings)

Year o 2 3 4 5
Nursery

Shewak C 300,000 5C0,CCO 5C0, 000 500,000
“bu Rakham 0 3C0,0C0 5C0,CC0 5CC, Q0 £CC,0CC
Total 0 60C,0c0 1,200,0CO 1,CCO,CCC 1,000,000

In additicn 0 raising and distrituting over three millicn seedlirgs
during the Life of the project, the nurserias are axpected tc serve as
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NURSERY/PLANTATION CALENDAR

Month
Activity

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Nursery
seedling
production

Site Preparation

Pit digging

Prepositioning *
of
seedlings

Pre-planting *
cultivation

Planting

Supplementary *
watering

Weeding

Seedling *
live
fence

Maintenance *

Note:* indicates activity will be carried out as required.



3. Training and Extensicn in Community and Agro-rorestry:

In order to camplement and make optimum use of the.physic.:al
demonstration to be achieved through tree planting, the project will
undertake modest but well~-rourided training and extension programs.
In the first and second years of the project, pmfes§1onal and technical
personnel will participate in training courses crganized ;t_t:gdamf,
to fully acquaint them with the policy issues, goals, activifies, tech—~
niques, targets, and possible problems of the project. Regular mthly
meetings of the project staff and frequent field visits by the project
managers will help to mould the staff into a motivated, fml@-—qnentgd
team, able to respend to the ‘changes, problems, and opportunities which
the project encownters.

Agricultural production objectives of the project would be strengthened
by efforts to build closer institutional cooperation between forestry
and agricultural extension services. Extension training activities
supported by the project should include agricultural extension service
staff where possible, as well as forestry service staff, as a means of
~ strengthening such cooperetion

Short worker traiming courses for both nursery and plantation workers
will be organized by the project staff, in order to ensure that optimum
nursery stock is raised, and that losses fran transporting and transplant-—
ing seedlings are kept to a minimum. In addition, these courses will be
used to explain the broader aspects of the project goals and activities,
thereby serving as extensicn ccurses for the laborers, who are in fact
farmers, and maldng them spokesmen for project activities.

It would be both prematire and presumptucus to assume that a full-
fledged extension campaign aimed at motivating refugee and Sudanese farmers
to engage- in woodlot and agro—~forestry activities can be detailed at this
time. Only one or two years of field level experience workdng with the
local populace can determine the shape and methodology of such a program.
The approach in the early years will center around tangible incentives to
refugees and farmers. These will be in the form of provision of shade tree
seedlings for their hames, fruit tree seedlings for planting in their com=
pounds and irrigated with waste water, schcol programs for improving school
canpounds and educating school chiidren in planting techniques, etc.

As fuelwoed plantations are successfully established, the pace of the
extension program will expand and quicken, (tilizing the demonstration
effect of the woodlots, village meetings with farmers and refugees will
be organized and addressed by project staff.

The use of visual presentations such as puppet shows will be tried. Liason
with FAQ extension experts should also help in fcrmulating a workable ex—
tension and education program. The burden of devising and implementing
this aspect of the project will fall almost campletely upon the project
staff, and it is hoped that after their initial experience with refugees
and farmers in establishing the fuelwood plantations, they will be in an
excellent position to design a workable and effecrive extension effort.

«./10
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In summary, the extension program nust be flexible. It will be action
and incentive oriented, rather than merely promoticnal. Once demonstration
plantings provide evidence of the value of fuelwood and agro-forestry acti-
vities, farmers and refugees may be expected to conclude that tree planting
is an economically sound propositicn. With the existence of the nurseries
and their continued ability to provide seedlings for these activities, it
is hoped that the land put under forestry and agro-forestry programs will
far exceed the modest targets which this project aims to achieve.

4. Management and Harvesting of Forest Products:

While the fuelwood plantations will only reach production after
the project has reached completion, something must be said about the formal
arrangements for management of these wecodlots. Production has been conser-
vatively estimated at 10 cubic meters standing volume per feddan in the
seventh year after planting. The woodlots will be managed by the Forestry
Department, and fuelwoocd licenses granted on a tender basis, with opportu-
nities to bid offered to both refugees and Sudanese alike. Proceeds fram
sale of licenses will be used to support continuation of the program by
the Forestry Department. Shelter belts and agrisilviculture plantings will
be managed somewhat differently, since in the case of woodlots sustained
fuelwood production is presumed, while for shelter belts harvesting is
necessarily more selective and spread out to maintain the protective fun-
ction. Agrisilviculture plots, when used as improved tree-fallow, may
be clearfelled and the land retumed to agriculture. Both of these activi-
ties will produce fuelwced and charcoal for domestic use and off-site sale
by the farmers. o -

E. Technical Considerations:

NMursery and plantation technique has been described above to some
degree. These will be further refined by the Project Manager, Co-Manager
and the Silviculturalist who will prepare a detailed work plan at the
‘beginning of the Project, annual working plans, a nursery production manual
and a plantation work guide.

Species will be chosen for appropriateness as fuel and charcoal pro-
cducers, palatability as fodder, and for construction and shade tree uses.
They will 21s0 be-selected according to suitability for integration with
agriculture. Considerable experience has alreadv been gained by the Forestry
Department in the Sudan and species may be =xpected to include the follewing:

Acacia Seval (Talh,: This the predcminant species in the Xassala

Prcvince. It provides wced of high caleric value, ard its seed pods pro-
vide gocd fodder fer livestock. This will be the predcminant species
prccuced by the nurserias and used at the plantations.

Azadirachta Indicz (Neem): lleem provs

ces a good fuelwcod, in addition
e tree, Itz wocd can be used

TO Deing an excellent and Cast-growing <
removed T avoid damage Srom

for construction purposes provided the ©
torers.

n
v
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Acacia Senegal (Hashab): This is a well known species in the country
producing gum Arabic and often employed for interplanting in the fields
throughout the country. It is a palatable forage/fodder species and
produces good fuelweod and charcoal.

Other species to be employed include Acacia Mellifera and Acacia Nubica
(for live fences) and mango and guava (as fruit trees). Further trials and
small demonstration plots of well-known arid known species may be experiment-
ed in the course of the Project upon recommendation of the Forestry Depar-
tment. .

F. Personnel Requirements:

Management and administrative responsibility will be shared by a
CARE representative and the GOS Conservator of Forests for the Gedaref
District, both posted in Gedaref. As co-project managers they will be
responsible for overall policy and implementation of the project. A
Peace Corps or VSO silviculturalist also posted in Gedaref will provide
technical guidance to the project. There will be an Assistant Conservator
of Forests and his counterpart, a VSO Forester, assigned to each of the
two project areas. Each project nursery/plantation area will have two
Forest Qversees/Rangers assigned to plantation protection and extension
activities,and a Nursery Supervisor. A CARE international staff member
will provide administrative support in the project area, liason with GOS
officials in Xhartoum, and back-up suppcrt for the project co-managers.

Personnel Organization

Gedaref
-
CARE Forester Conservator of rForests
(project co-manager) (project co-mznager)
CARE Administrator Silviculturalist (volunteer)
I 1
Showak Nursery Abu Rakham Nursery
Lssistant Conservator of Forests Assistant Conservator of Forests
Plantaticn 3ites Plantation Sites
Um Gargur KXarkcra Abu Raknam Wad Awad Tenebda

-3

VSO Forester
FCcrest Rangers
Qverseears

YSQO rorester
Forest Rangers
Qverseers

(NS RNAS IS

PO MO

The use of PCVs as foresters at the plantation sites was initially
considered. However, due to the considerably shorter lead time required
for recruitment of VSO volunteers and the fact that a well-develdéped VSO
administrative support structure exists in Sudan, it is planned that the
first volunteers will be VEQ's, There will be consideraticn of replacing
VSO's with USPCV's in year 3 of the project. The silviculturalist volunteer,
however, will be requested on individual placement from US Peace Corps.
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G. Implementation Schedule:

The following is a tentative implementation schedule for the
project activities. Since years 3-5 (1985-87) will be repetitions of the
initial two years, only additional activities have been noted for those
years.

1983

Feb. signature of USAID-CARE OPG agreement
signature of GOS-CARE agreement

March arrival of international staf?

June - Dec. construction of nurseries at Showak and Abu Rakham baseline
survey by rural scclologist and extension expert.

Jan. - June nursery preparation and seedling production
fencing of two 500 feddan woodlot plantations
Ssite preparation at woodlet plantations
extension activities
June - July pre-positioning of seedlings
July - Sept. transplanting of seedlings; supplementary watering if
needed.

Sept. - Oct. maintenance and seeding of live fencing

1985 (repeat of 13984 activities)
Jan. - June extension activities
Dec. mid-term evaluation
1986 (repeat of 1985 activities)
1987 (repeat of 1986 activities)

-

4

final evaluation of project.
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'III. PROJECT OVERVIEW:
A. PROJECT LEVELOPMENT:

The project was developed in response to the fuelwood shortage
and deteriorating ecological conditions in eastern Sudan. While certainly
rot uniquely due to the influx of same 400,000 refugees from Ethiopia
during the past decade, the existing problem was worsened by their arrival,
and it has added to the burdens of their situation.

In response to this need, CARE~Sudan and the GOS Forestry Department
prepared an initial project proposal during mid - 1981. After review,
CARE-Sudan prepared a revised and condensed project profile in April, 1982.
This was presented to the U.S. State Department RP team during their visit
two months later, who approved the project in principal and urged CARE-
Sudan to prepare a complete project proposal.

The preoject proposal was submitted to CARE Headquarters and AID/Sudan
in July 1982, after a consultancy by ex-CARE Forester Michael McGahuey.
The proposal addressed certain issues raised by CARE Headquarters and addi-
tional issues raised by AID/Sudan were addressed by follow-up correspon-
dence.

However, in the light of further issues raised by CARE, AID/REDSO and
AID/W, a team of three foresters, one from each unit, visited Sudan during
November, 1982. The result of this consultancy, it is believed, addresses
the remaining issues “through the present proposal.

It should be noted that during all phases of the project design, CARE-
Sudan has been in close contact and agreement with GOS Forestry Department,
GOS Refugee Ccmmissioner and UNHCR. In addition, extensive visits have
been made to refugee and Sudanese villages. where inhabitants indicated
their willingness to support a reforestation project.

3. PROJECT STRATEGY:

The project ccmplements the policies and strategies of both GOS
agencies and external donors with regard to reforestation activities as well
as refuges settlements. To the knowledge of the project designers, it does
not conflict with or duplicate any ongoing or planned activity in the project
area. The fcliowing more specifically delineates GOS and other donor poli-
cies, strategies and activities.

1. GOS Strategy:

Until recently the basic philecsophy of the GOS has been to
conserve forest resources. This has resulted in a defensive posture by the
rorestry Administration which is often in direct conflict with and unabie
to react tc competing demands for Sudan's land rescurces. However, this
posture recently has egun to change. For example, in August, 1982 the

../13
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3. Related CARE Projects:

Development of a CARE project is underway to institute dissemi-
nation of fuel efficient wood/charcoal stoves in North Kordofan province.
When an acceptable stove design is found and feasibility of local construc-
tion and dissemination is demonstrated, the Refugee Reforestaticn project
will incorporate fuel efficient stoves into its forestry extension program.

C. PROJECT IMPACT:
1. Bmlovment Generation:

The project will directly generate 423,000 person-days of
labor in nursery and plantation activities. This is equivalent to 2 933,600
in 1982 dollars or 20% of the total project cost (including inflation). It
is expected that the majority of the nursery and plantation staff will be
refugees because of the proximity of the project sites to their camps.

In addition there are unquantitied direct employment benefits for the
target group arising from construction of project buildings and incidental
labor. There will also be a significant generation of employment in har-
vesting and marketing of wood and forest products, although this will not
occur during the project life.

2. Fuelwood Producticn:

It is estimated that rural Sudanese burn between 130 and 1.5 m3
of wood per person per year. At a conservative estimate of 4 m°/ha/yr
sustained yield of fuelwocod cn project plantaticns, the project will be
able to supply 15,200 m3 of fuelwood per year. With an estimated population
of 15,000 in the targetted refugee camps, the project will be able to meet
their basic fuelwocd requirements. As there are some stands of natural
forest which can produce 1-2 m3/ha/yr and are accessible to the refugee and
neighboring Sudanese pcopulation, the project will be able to make a signi-
ficant contribution te the fuelwood needs of a much larger population.

3. Agricultural Productivity:

The project will introduce shelterbelts and agroforestry
practices in the eastern region. Evaluation of CARE's shelterbelt project
in Niger indicated that there was an increase of 23% in sorghum production
over unprotected fields after allowing for a 6% reduction in cultivated
land due to the windbreak lines. In additicn it may be possible that wind-
breaks and agroforestry will allcw cultivaticon for leonger periods before
fallowing. It may be possible to achieve a 23% increase, equivalent to an
additional year of production during a typical cropping cycle.
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needs by providing considerable employment during the dry season when un-
employment is highest. The project's peak labor requirements are for
planting which does not compete significantly with the mechanized agri-
culture practised in the region.

Salaries to be paid by the project are in line with those paid in
the area. In addition, as local refugee officials have pointed out,
employment with the project will be much closer to the homes of the
laborers and therefore more attractive than work on agricultural schemes
far from their villages. Interviews with villagers have confirmed their
willingness to work for the project in adegquate numbers.

3. GOS Counterpart Availability:

A cocncern has been raised with regard tc the availability of
skilled Forestry Department personnel. This concern has been forwarded
to the Forestry Department top orficials, and assurances have been receiv-
ed that the perscnrnel will be available.
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BUDGET SUMMARY (IN U.S. DOLLARS)

Line Item  FX/LC 1 2 3 4___ —3 Total

A Vehicles FX 186,000 - 86,000 - - 272,000
(Capital
costs).

B  Vehicles LC 19,000 . 34,000 34,000 39,100 41,000 167,000
(operating '
costs).

C Equipment FX 310,000 25,500 62,500 45,500 28,500 472,000
& Macerials. ’

D Buildings LC 36,500 41,500 41,500 41,500 41,500 202,500 ,
(rent & AT
const.). R

N

E Labor LC 3,600 11,600 11,600 14,400 14,400 55,600
museries)

F Labor LC - 128,000 211,000 230,000 309,000 878,000
(plantat-
ions).

¢ Internat- FX 223,000 d.153,000 163,000 153,000 153,000 8&5,000\77
ional /'.
staff.

H Local LC 79,100 79,100 81,100 81,100 81,100 401,500
Statf & ‘
Administration ; o

JEEa
Subtotals 857,200 472,700 690,700 604,500 668,500 3,293,600
Inflation* 69,852 122,229 254,904 343,230 507,095 1,297,310
Subtotals 327,052 394,929 954,604 947,730 1,175,595 4,590,910
CARE/N.Y
Admin. (10%) 92,705 59,492 94,360 94,772 117,559 459,090
Totals: 1,019,737 h34,422 1,040,164 1,042,503 1,293,154 5,050,000

* Inflation assumptiors:

v¥, C.A, vear ., C.3% vears 2-3 (compcunded)
LC, labor costs, 7..0% {compounded) a o

»C, non=labor :osts, C.25% (compounded)



9A_

Breakdown of FX/LC:

D FX, lines A, C, G, inflation, CARE/N.Y. admin. $ 2,337,500
2) LC, lines B, D, E, F, H, inflation 2,712,500

$ 5,050,000

AID $ 4,550,000 86%
CARE 500,000 9% 147
(See line  GOS 261,477 5%
I, page 24A
for breakdown) . ., $ 5,291,477

P ARSIz ETITZIARDIITN
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DETATLED EXPLANATION OF BUDGET

‘Line A - Vehicles (capital costs)

Year

Item 1 2 3 4 5 Totals
Four-wheel drive (6) (4)
Pick-ups 78,000 - 60,000 - - 138,000
85 h.p. tractors (2)

SO) OOO - - - - 50'000
Plows/discs (2)

10,000 - - - - 10,000
Flat bed trailers* (2)

8,0C0 - - - - 8,000

Water tankers+* (2)

20,000 - - - - 20,000
Spare parts 20,000 .. - 26,000 - - 46,000
TOTALS 186,000 - 86,000 - - 272,000
* Local procurement items. All other are U.S. procurement.
Line 3 - Vehicle Cperating Costs

Year

Item 1 2 3 4 5 Totals
Tuel 12,CCC 18,000 18,000 20,000 20,000 88,000
Maintenance 2,0CC 4,000 <,00C 4,000 6,000 20,000
Truck rental for 5,000 12,000 12,C0C0 15,000 15,000 59, 000
Transport
TOTALS 19,0C0 34,0C0 34,0C0 39,0Q0 <7,CC0 1€7,000

L2
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Line C - Equipment and Material

Year

Item 1 2 3 4 5 Total
Pump and engines (2) (1)

12,000 - - 8,000 - 20)0%
Operations and .
Maintenarice 8,000 5,000 5,000 7,000 5,000 30,000
Nursery fencing 15,000 - - - - 15,000
Nursery tools 10,000 - - 5,000 - 15,000
Seedling carriers - 2,000 2,000 2,000 - 6,000
Plastic bags - 15,000 20,000 20,000 20,000 75,000
Seeds - 1,500 1,500 1,500 1y5w 6’m
Plantation
fencing 185,000 - - - - 185,000
Plantation
tools 10,000 - 5,000 - - 15,000
Furniture/
Fixtures 30,000 - 10,000 - - 40,000
Office supplies 10,000 - 5,000 - - 15,000
Shipping/
Inland freight 20,000 2,000 14,000 2,000 2,000 50,000
TOTALS 310,000 25,5C0 62,500 45,500 28,500 472,C00

../22
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Line D - Building Rental and Construction

Year_'
Item 1 2 3 4 5 Total
Gedaref office 12,000 - 12,000 12,000 12,000 12,000 60,000
Sub-offices (2) 12,000 12,000 12,000 12,000 12,000 60,000
For‘estry staff 51000 59000 5,000 5,000 S,OOO 25’000
housing (2)
VSO housing (3) 7,500 7,500 7,500 7,500 7,500 37,500
Miscellaneous - 5,000 5,000 5,000 5,000 20,000
huts/guard houses
TOTALS 36,500 41,500 41,500 41,500 41,500 202,500
Line E ~ Nursery Labor Force

(includes full time and seasonal)

Year
Site 1 2 3 4 5 Total
Showak 1,8C0 5,8C0 5,800 7,200 7,200 27,800
Abu Rakham 1,800 5,8C0 5,5C0 7,200 7,200 27,800
TOTALS 3,600 11,600 11,600 14,400 14,400 55,600

~a

DRI -4
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Line F - Plantation Labor Force
Year
Activity 1 2 3 4 5 Total
Fencing: mandays - 5,000 7,500 7,500 10,000 30,000
cost - 12,000 18,000 18,000 24,000 72,000
Planting: mandays = 50,000 75,000 75,000 100,000 300,000
COST - 116,000 174,000 174,000 232,000 696,000
Maintenance: - - 8,000 16,200 23,000 47,200
mandays cost - - 19,000 38,000 53,000 110,000
Totals: mandays - 55,000 90,500 98,700 133,000 377,200
cost - 128,000 211,000 230,000 309,000 878,000

Note: Labor costs and mandays computed only for the block fuelwood plantations.
Shelterbelts and agroforestry acreage will be planted at farmer's cost,
with the project providing seelings and technical advice only.

Line G - International Staff

Year
Position 1 2 3 4 5 Total
CARE project mgr. 60,000 60, 0C0 60,C00 60,000 60,000 300,000
CARE adminis- 55,000 551000 551000 551000 5510% 27510@
trator
Silviculturist 6,000 6,000 6,000 6,000 6,000 30,000
(volunteer)
VSO {2) 12,000 12,000 12,000 12,000 12,000 60,000
Ccnsultants aCc,0C0 20,0C0 30,0C0 20,000 20,000 180,000
(18 man months)
Totals 223,CC0 153,000 163,000 153,000 153,000 845,000

/24
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Line H - Local Project Staff and Administration
Year

Position 1 2 3 4 b Total

Driver (4) 6,000 6,000 8,000 8,000 8,000 36,000
€§?ctor driver 1,500 1,500 1,500 1,5C0 1,500 7,500
Secretary 3,600 3,600 3,6C0 3,600 3,600 18,000
Accountant 4,000 4,0C0 4,000 4,000 4,000 20,000
Messenger (3) 2,000 2,000 2,000 2,000 2,000 10,000
CARE Admin. 60,CC0O 60,CCC 60,CCC 50,0C0 60,000 300,000

{Xhartoum Costs)

TOTALS 79,100 79,100 81,1C0 31,100 81,100 401,500

.. ./’2+A
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Line 2: - GOS Project Inputs (in Kind and therefore not included
in budget summary)

1. Forest Department Staff (Base salaries in US §$)

Year

Position 1 2 3 4 5 Total
Conservator 3,250 3,250 3,250 3,250 3,250 16,250
Asst. Comnservator (2) 4,350 4,350 4,350 4,350 4,350 21,750
Forest Rangers (4) - 3,100 3,100 3,100 3,100 12,400
Overseas (4) - 3,100 3,100 3,100 3,100 12,400
Nursery Supervisors (2) 1,550 1,550 1,550 1,550 1,550 7,750
Administrative Support 1,830 3,070 3,070 3,070 3,070 14,110
Subtotal 10,980 18,420 18,420 18,420 18,420 84,660
Inflation 1,372 4,942 7,981 11,481 15,656 41,432
Totals 12,352 23,362 26,401 29,901 34,076 126,092

2. Land value to Government

Total land assigned by GOS to project is 10,000 feddans.

charges per feddan per year should be LS.

10,000 feddans x LS 3 x 5 years =

3. Total GOS inputs:
1. $126,092
2. 8115, 385
§241,477

3 per year.

Government lease

LS 150,000 = 1.3 (LS/US $§) $115,385
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IV. PROJECT IMPACT
A. Social Scundness:

It should be patently obvious that the principal beneficiaries of
tke project will be the rural poor, both refugee and Sudanese. The lack
of forest products in Kassala Province is at present felt principally by
both the rural and urban poor. The former must go increasingly longer
distances to secure fuel, fodder, and building materials, while the latter
must pay higher prices for these items due to increased transport costs.
Smalli animal herds which provide protein and income for the village family
are being reduced or sold due to the lack of perennial plants and trees on
wilich to browse for fodder. Thus, provision of a proximate source of fuel-
wood, fodder, and construction materials will immediately benefit both rural
and urban pcor, in terms of money and energy expended.

Charcoal production from GOS forest reserves is contracted out by the
Forestry Department. The sales price and quantities purchased of the final
product are also controlled by the Forestry Department, to avoid price goug-
ing by unscrupulous merchants. This project will ensure not cnly a near-by
fuelwood and fodder supply for the refugees, but a reasonably-priced char-
coal supply for town dwellers of Gedaref and Showak.

The nourishing effect on the soil provided by the woodlots and,more
importantly, the shelterbelts will provide beriefits to farmers in the area
through increases in crop yields and reduction of soil erosion from the
wind. The extension facet of the project will encourage both small and large
farmers to plant woocdlots and windbreaks.

The nurseries will provide seedlings to private farmers to enable them to
carry out this program.

To summarize the chain of beneficiaries and benefits from the program,
they are as follows:
1) Refugees and low-income Sudanese farmers:

a) Earnings of more than USg 800,000 cver the five-year life of
the projecet.

b) Near-by source of fire-wood, construction materials, fodder,
and thorn fencing beginning seven years from the inception
or the project.

c) The opportunity to zarn addizicnal income througn groducing and
selling charccal under Forestry Department supervision.

d) Increases in crop yields in lands proximate tc the tree plant-
ings as a result of increised scil fertility and reduction of
topscil lrsses through wind ercsion.

e) ZImprovement in the settlement and village living environment
through the planting 2f shade trees produced tv the nurseries.

/26
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2) Town Dwellers:

a) Increased availability of charcoal and building materials at
reasonable prices.

3) Private Sector:
a) Increased opportunity to produce and market charcoal.

B. Institutional Capability of Forestry Department:

That the GOS Forestry Department has the capability to carry out
the plantation project, given the requisite assistance of capital inputs,
has been demonstrated in North Kordofan in the UNSO project to restock the
gum arabic belt. The Department has sufficient capable human resources,
but is woefully lacking in funds for the capital and logistic needs of even
its existing programs. Provision of the equipment for this program will
have a wide-ranging impact on their ability to carry-out other projects
in the region.

Partly as a result of lack of funds, the Fcrestry Department's extension
service has been inadequate in recent years. This project will, in addition
to improving the logistic capacity of the Department, work to increase the
quantity and quality of the extension service in Kassala Province. The CARE
staff will work closely with the Forestry Deparument staff to up-grade its
extension service, and introduce techniques which have  proven successful
in other CARE programs-of a similar nature. :

The combinaticn of increased logistical capacity, improved and broadened
extension service, and the addition of two muiti-purpose nurseries, should
enable the Forestry Department in Kassala to provide better and more extensive
services to farmers and villagers in the Province far beyond the life of
this project. The recurrent costs to the Forestry Department of maintaining
the forest plantations will be almost nil. Harvesting of woed products for
Charcoal production is done by contract, with the proceeds going to the Forestry
Department to finance supervision and maintenance. These funds will be suffi-
cient to maintain the two nurseries after the five-year project period ends.
The nurseries will continue to provide seedlings for private farmers and
future forest reserves.

C. Ancillary Procrams:

In view of the fact that the vast majority of Sudanese now use, and
willl continue tc use for the immediate future, renewable energy resources for
cooking purposes, this project will also seek to incorporate the efforts of
CARE and other agencies working in the field of fuel-efficient cockstoves
and charccal kilns. While it is impossible t¢ say at this stage just how such
effcrts will be incormorated, CARE will maintain close contact with the
National Inergy Administraticn and others in an attempt te discover a mechanism
ror incl sion of the introduction of energv—erficient cockstoves and charcoal
producing kiins in the project.

.../27
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The financial analysis for the individual farmer assumes a five-year
production/fallow cycle for sorghum. No increase 1n Crop }_rJ.elds has
been shown on the benefits side, although increased crop yields are expect-
ed as a result of adoption of agroforestry techniques. Also, no provision
has been made for inflation in any of the costs or benefits.

The financial analysis under both scenarios for the forest Department
(the charcoal model and the fuelwood model) clearly indicate that the
benefits derived fram either of these approaches as a result of the project
are more than sufficient to offset the recurrent operating costs after
the life of the project. Thus there is a definite positive financial return
to the forest Department, '



BOONCMIC  ANALYSIS (In U.S. Dollars)
Shadow Rate U.S.8 1 = LS. 1.600
- COSTS s BENEFITS
COSTS VALUE OF VALUE 'mmn FEDDANS PLANTED |BLOCK YIELDS SH/AS YIELDS FODDER GUM ARABIC TUTAL I NET
YEAR CAPITAL OFERATING  FOREGONE OUTHUY 2 17/Mr CoSTS BLOCK SB/AS M VALUE M3 VALUE ANIMAL VALUE YIELD VALUE BENEFITS
(1) SORGHUM PRODUCTION  (NET) (6) g19/M3 819/M3 UNITS £113/UNIT KGS £0.38/KG
(2) (3) (¥} (8) (9)
1 932,500 195,738 -0 ) 928,238 - 928,238
2 67,000 427,910 438 19,996 514,938 1000 250 ~ 115,938
3 190,000 518,733 1,20 95,825 784,558 1500 750 - 784,558
4 87,00 544,208 2,27% 103,675 731,903 1500 1500 1250 141,250 141,250 - 953,653
5 70,000 624,848 3,500 159,500 854,348 2000 1500 3500 399,500 395,500 458,848
6 (4)50,000 3,500 159,500 209,500 6500 734,500 24,562 9,334 743,834 534,334
7 (408,800 3,062 139,501 158,304 10000 1,130,000 68,774 26,134 1,156,134 997,830
8 (5) 6.5% 1,838 83,796 90, 352 14,000 266,000 129 2375 9000 1,017,000 127,729 48,535 1,333,910 1,243,558
9 (5) 8,975 0,438 19,99 28,971 21,000 399,000 500 9500 7500 817,500 176,849 67,203 1,323,203 1,291,232
10 (5) 9,313 - Rle 3,313 21,000 399,000 1250 23750 6000 678,000 147,379 56,002 1,156,752 1,147,439
n (51,90 -0- - 11,900 28,000 532,000 2000 38000 4000 952,000 117,899 44,802 1,066, 802 1,054,902
12 2,90 0,438 19,996 22,89 2000 38000 4000 452,000 78,599 29,868 519, 868 496,972
13 2,53 1,20 55,825 58,288 1250 237%0 4000 452,000 78,599 29,868 505,618 417,230
14 2.22 2,275 103,675 105,900 500 - 9500 4000 452,000 78,599 29,868 49,368 385,468
15 2,056 3,500 159,500 161,556 125 2375 4000 452,000 78.599 29,868 481,243 322,687
16 2,00 3,90 199, 500 161,500 4000 452,000 78,599 29,868 481,868 320,368
17 2,00 3,002 139,504 141,504 4000 452,000 78,599 29,868 181,868 340, 364
18 2,00 1,838 81,796 85,796 4000 452,000 78,599 29,868 481,868 396,072
19 2,0 0,938 19,996 21,996 4000 452,000 78,599 29,868 181,868 459,872
20 2,000 -0 -0- 2,000 4000 452,000 78,599 29,868 481,868 479,868
21 2,0 -0 -0~ 2,000 4000 452,000 78,599 29,868 481,868 479,848
22 2,0 0,438 19,996 21,99 4000 452,000 78,599 29,868 481,868 459,872
23 2,000 1,225 55.825 57.825 4000 452,000 78,599 29,868 481,868 424,043
24 2,000 2,275 103,675 105,675 4000 452,000 78,599 29,868 481,868 376,193
25 2, 0K) 3,500 159,500 161,500 4000 452,000 78,599 29,868 481,868 320,368
26 2,000 3,90 159,500 161,500 4000 452,000 73,687 28,001 480,001 318,501
27 2,000 3,062 139,501 141,504 4000 452,000 58,950 22,90 474,401 332,897
28 2,000 1,838 83,796 85,796 4000 452,000 29,475 11,201 163,201 377,405
. . (10)
TUTAL COSTS 5,824,657 TOTAL BENEFITS 15,454,765 9,630,108
LS 2%.000/Feddan Sorghun Production Costs (Lator & Capital) IRR = 19.9



1)

2)

3)

4)

6)

ECONQMIC ANALYSIS
FOOTNOTES

Costs: U.S. dollar figure for local mroject costs (first five years)
calculated at U.S.8 1 = LS. 1.6 (shadow ° rate). No inflation factor
included in either costs or benefits, since the model assumes the in-
flation rate will affect foregone output (opportunity) costs and benefits
equally. GOS contributions of land and personnel not included in operat-
ing costs for first five years, but valued at approximately U.S.3 200,000
for this pericd.

Shadow rate of U.S.2 1 = LS. 1.6 used for calculating foregone output
costs and all economic benefits.

If project land were planted in sorghum, average yield would be 0.35 mt/
feddan. Unit farmgate price is LS. 15/80kg or LS. 187,50/mt = U.S.3117/mt.
Model assumes sorghum production for five year cycles with five year fallow
pericds.. In reality, land is often not re-usable due to high cost of reha-
bilitation, so figures are probably high.

Operating costs in years 6 and 7 are basically recurrent costs of plan-
tation maintenance (same as years 4 and 5) plus $ 2000 for supervisory
and miscellaneous costs. Labor costs are estimated tc be LS. 5 for main-
tenance and LS. 3 for other operations. Although maintenance of the
Shelterbelt/Agroforestry (SB/AS) systems will be provided by leaseholders
without cost, this shadow cost has also included in maintenance costs.

Harvest costs are estimate at LS. 0.95/m3 (stumpage) including LS. Q.10
town improvement tax and LS. 0.10 development tax. Shadow harvesting
costs for SB/AS systems were included in the analysis. Harvest costs do
not include marketing costs as no information available. One might assume
that marketing costs might add an additional LS. 1.000 - 2.000/m° to the

stumpage price.

Yields: mean average increment is estlmated to be 2. Om3/feddan/year or

a standing velume of aoprox1mately 14 m3/feddan after seven years. This
is a conservative figure, since actual yields should be about 18 m3/feddan,
with a mean annual increment of 2.5 m3/feddan/year.

The wholesale price of fuelwood in the Gedaref area is LS. 9—15/m3.
Actual retail grice as estimated by the Naticnal Inergy Administraticn at
2-3 times the wholesale price. A ceonservative figure of LS. 20.0C0O
(U.S.8 19.00/m°) was taken as an average.

Fodder: The Ministrv cf Agriculture sstimatec that cne feddan of unimprov-
2d rangeland in the Gedaref area can rreduce O.05 tens of usable fcrage
per year. Irprcved fodder producticn using acacia seval andssenegal can




10)

increase yields to 1.0 ~ 1.5 tans/feddan/year. A yield of 1 ton/feddan/
year or one animal unit was used in the model. Value of one animal unit
per year is LS. 180 = U.S.3 113. No a.timates available for cost of
harvesting or marketing fodder.

Gun Arabic: Benefits for gum arabic were calculated assuming an average
of 262 trees/feddan (4 x 4 meter spacing). With 60% of the trees qum
producing species, one gum tree yields 125 grams/year from years 5-25.
Market value of gum arabic is LS. 27/1001bs or U.S.3 0.32 per kilogram.
No estimate available for costs of harvesting qum arabic.

Apart from the measurable benefits, those which are unquantifiable in-
clude rmduced scil erosion, increased crop yields, preduction of thorms
for fencing, production of construction poles, improvement in the envi-
renment of the villages and refugee settlement, and income generation
among the refugees.



FINANCIAL  ANALYSI1S (In Sudanese Pounds)

FURESTRY DEPARIMENT

ASSUMES GUM ARABIC & CHARCOAL PRODUCTION FOR 28 YEARS

oosT's BENEF1TS )
YEAR |uw;mrm; LAND TUTAL FET'DANS [ FODDER CHARCOAL GUM ARABIC TOTAL NET
COSTS VALUE ANNUAL. CUMULATIVE VANIMAL VALUE BAGS VALUE  KILOS VALUE BENEFITS
() (2) UNITS (4) (5)
(3)

i 14,274 14.274 - 14.279
2 23. %6 3.000 26.915 1000 1000 - 26.946
3} 23.%6 7.500 31.446  1500° 2500 -~ 31.446
a 23.916 12.000 35,996 1500 4000 1000 18.000 18.000 - 17.946
5 23.916 18,001, 41.916 2000 6000 2500 45.000 45.000 3.054
6 21.5:8 18.(00 39.528 6000 4000 72.000 19.650 2.358 74.358 34.830
7 3.30 18.000 21.300 6000 6000  108.000 49.125 5.895 113.895 92.595
3 3.300 18.000 21.300 6000 6000  108.000 78.600 9.432 117.432 96.132
3 3.300 18.000 21.300 6000 6000  108.000 117.300 14.148 122.148 100. 848
10 3. 300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
n 3. 300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
v 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
13 3. 300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
14 3,300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
) 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
16 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
17 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
18 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
19 3,300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
20 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
21 3.300 18.00L 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
20 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
2 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848
24 3.300 18.000 21.300 6000 6000  108.000 117.900 14.148 122.148 100.848
or 3.300 18.000 21.300 5000 5000 90.000 85.000 51.000 98.250 11.790 152.790 131.490
26 3.300 15.000 18.300 3500 3500 63.000 127.500 76.500 68.775 8.253 147.753 129.453
o7 3.300 10.000 13.800 2000 2000 36.000 127.500 76.500 39.300 4.716 117.216 103.416
28 3.300 6.000 9.300 - - - 170.000 102.000 - - 102.000 92.700
TOTAL COSTS 636,186 TOTAL BENEFITS 3p4a2,812 3206,626

IRR = 38.7



1)

2)

3)

4)

5)

FINANCIAL ANALYSIS

Footnotes (Forestry Department; Charcoal Model)

Operating cost: assumes nursery ceases to operate after year five.
In actuality, nurseries will contenue to function for agroforestry

program.

Land value: Present lease value of Land set at LS. 3.000 per feddan.

Fodder: value calculated at LS. 180 per feddan per year, or equivalent
of one animal unit. Assumes 10% of value will accrue to the Forestry
Department- for grazing and /or harvesting rights.

Charcoal: market price is LS. 3.50 per bag (100 1lbs). Production
calculated at 85 bags per feddan. Assumes LS. 0.6Q0 per bag accrues
to Forestry Department for harvesting rights and royalties. (average
tender price)

Gum arabic: present market value LS. 0.600/kdlo. Assumes 20% of market
value accrues to Forestry Department for harvesting rights.

7,
/)7



FINANCIAL  ANALYSIS (In Sudanese Pounds)

FORESTRY DEPARIMENT

: ASSUMES CLEAR FELLING OF BLUCKS FOR FUELWOOD

Cos1s BENEFITS sNE.'I‘)
o= ~um—
YEAR | OPERATING LAND TOTAL 1 FEDDANS [ FuELwoOD YIELD FODDER : TOTAL | NET
0sTS VALUE - PLANTED (BLOCK) 3 LS. 6/m3 ANIMAL LS 18/UNIT
(1) (2) (3) UNITS (4)
1 14,274 - 14.274 . - 14,274
2 23,916 3,000 26,916 1000 , - 26,946
3 23,%16 7,500 31,446 1500 : ~ 31,446
4 23,916 12,000 3%, %6 1500 1000 18,000 18,000 - 17,946
5 23,96 18,000 41,96 2000 " 2500 45,000 45,000 3,054
6 21,528 18,000 39,528 T 4000 72,000 72,000 32,472
7 21,528 18,000 39,528 6000 108,000 . 108,000 68,472
8 3,300 18,000 21,300 14,000 89,000 5000 90,000 174,000 152,700
9 3,300 15,000 18,300 21,000 126,000 3500 63,000 189,000 170,700
10 3,300 10,500 13,800 21,000 126,000 2000 36,000 162,000 148,200
11 3,300 6,000 9,300 28,000 168,000 168,000 158,700
TUTAL COSTS 292,314 ' 936,000 643,686

IRR = 39.4



1)

2)

3)

4)

FINANCIAL  ANALYSIS

Footnotes (Forestry Department; Fuelwood Model)

The model assumes clear felling of all block fuelwood plantations
by year 10. :

Operating costs: assumes for purposes of this analysis that nurseries
cease to operate after year five. In actuality, nurseries will continue
ta operate to provide seedlings for agroforestry program.

Land value: present lease value of land set at LS. 3.000 per feddan.

Fuelwood: assumes yields of 14 m3 per feddan. Estimates that 20%
of market value will accrue to Forestry Department for clearing
rights, etc.

Fodder: wvalue calculated at LS. 180 per feddan per year, or equivalent
of cne animal unit. Assumes 10% of value will accrue to Forestry Depar-
tment for grazing and/or harvesting rights.



FINANCIAL  ANALYSIS

INDIVIDUAL  FARMER

win I()U'I’IJ’ROJ ECT
— -

(In Sudanese Pounds Per Feddan)

WITH PROJECT
—\.

NET PROFIT GROSS |

a

YEAR CAPITAL & LABOR LAND FOREGONE OUTPUT TOTAL ~ NO. FEDDANS FODDER GUM ARABIC SORGHUM TOTAL NET
COSTS COSTS  (OPPORTUNITY) YR SB/AS CuM 1) (2) (3)
2 22.000 3.000 25.400 50.400 250 250 47.380 47.380 - 3.020
3 22.000 3.000 25.400 50.400 750 1000 47.380 47.380 - 3.020
4 22.000 3.000 25.400 50.400 1500 2500 9.790 47.380 57.170 6.770
5 22.000 3.000 25.400 50.400 7500 4000 9.790 47.380 57.170 6.770
6 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
7 4000 9.790 0.350 10.140 10.140
8 4000 9.790 0.350 10.140 10.140
9 4000 9.790 0.350 10.140 10.140
10 4000 9.790 0.350 10.140 10.140
1 4000 9.790 0.350 10.140 10.140
12 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
13 22.000 3.000 25.400 50.400 4000 9.79%0 0.350 47.380 57.520 7.120
14 22.000 3.000 25.4900 50.400 4000 9.790 0.350 47.380 57:520 7.120
15 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
16 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
17 4000 9.790 0.350 10.140 10.140
8 4000 9.790 0.350 10.140 10.140
19 4000 9.790 0.350 10.140 10.140
20 4000 9.790 0.350 10.140 10.140
21 4000 9.790 0.350 10.140 10.140
2 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
23 2.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
& 22.000 3.000 25.900 50.400 4000 9.790 0.350 47.380 57.520 7.120
2y 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
26 22.000 3.000 25.400 50.400 4000 9.790 0.350 47.380 57.520 7.120
27 4000 9.790 0.350 10.140 10.140
28 4000 8.930 8.930 8.930
TOTAL COSTS 756.000 TOTAL BENEFITS 962.290 206.290
IRR = 84.9



1)

2)

3)

4)

FINANCIAL  ANALYSIS

Footnotes (Individual Farmer; Agroforestry)

Fodder: yield calculated at cne ton per feddan per year equal to one
animal unit. Value calculated at LS. 180 per ton x 6% of land used
for agroforestry = LS. 10.80. Harvesting costs calculated at 5.6
man days per feddan x LS. 3 per man day x 6% = LS. 1.010 labor costs
for net value of LS. 9.790.

Charcoal: assumes farmer will receive 50% of market price of LS. 3.500
per bag. Assumes yield of 85 bags per feddan x 6% = 5.10 bags per
reddan x LS. 1.750 per bag = LS. 8.930.

Gum arabic: yield is calculated at 19.65 kilos per feddan x 6% = 1.18
kilos. Assumes 50% of market price of LS. 0.600 kg accrues to farmer
or 1.12_3 x 0.300 = LS. 0.350 per feddan.

Dura: assumes 6% reduction in output. No provision for increased
yields as result. of. agroforestry efforts.
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No. IOI/A/I Torests Aduninkstration

Date: 250II.I982 P.0. Box 658
Khartoua.

Director
C sAeReBs Suda.n

Subject:- Rz2furec RBforestation Project

Ref. Conversation with uiir. Duon 24th HNov.
This is to confirm that Forestry staff on secondment
from bath central and Rezinal Forestry will be Porv-
ided to the Refugee Reforestatioa Project.

_ . &

Kamal llasgan Badi
Director General

central Forests Administratiog
Khartoun.
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Hr, Stunley Dunu ,
Director ,

C4RE - Sudan ,
Khartoum o

Subject ¢ Letter of Intent .

Dear ¥r. Dunu

Reference recent contacts and correspondence , please
convey to your organization the concurrence of the Govermor ..

Egtem Region to assign Io.000 feddans for the proposed refugee
foregts « Five thousand feddans are located in Showak area; ===
enother five thousand feddens are in Abu Raekham ares .

Wie Expect that project facilities and activities will
be extended, whenver possible , to cover adjoining aress where
the tree -cover has been completely removed, Pregeant locol funds
fall short of meeting 5% of the proposed amnnuel afforestrafion o

programme .
{ ‘ ' ‘
Sincerely, ;ﬁBr‘&L
Dr. H.A. Habish ,

Minister of AgriC §
Bastern Region ¢R)



Initial Environmental Examination

Project Location: Gedaref, Sudan

Project title: Sudan Eastern Reforestation (650-0064)
Punding: $4,550,000

Life of Project: FY 1983 - 1988

IEE Prepared by: Dennis Panther, AFR/TR/SDP

Environmental Action Recommended:

This project will have a beneficial effect on the environment and therefore a
negative determination is recommended along with a model evaluation system as
developed for Somalia CDA Forestry Project.

P
Concurrence {lﬂu%ﬂéﬂt, AID/AFR/PD/EAP

Bureau Environmental Officer Action:

AM

Disapproved

pate 30 HDEC T2

Clearance: ~
/iy

GC/AFR 78




Bxamination of Nature, Scope, and Magnitude of Environmental Impacts

A. Description of Project

1.

General

Ethiopian refugees have been settled in the Kassala region of Eastern
Sudan and they were provided with land by the Sudanese government and
wells by the U.N. This area has been subject to intensive mechanized
cereals farming in the past, which depleted the soil of plant
nutrients and in the process, deforested large tracts of land.

The purpose of this project is to enhance the quality of life for the
refugees and Sudanese living in this area. Its objectives are:

a. increasing the local fuelwood supply,
b. generating income potentials,

c. 1increasing the productive capacity of the soil through the
extension of agroforestry technics,

d. 1increasing the institutional capacity and quality of the
Sudanese Forest service to manage plantations and enable it to
provide tree and shrub seedlings for windbreaks, shade and
soil improvement,

Activities

Funding will be provided through CARE for three sub-regional nurseries
to be built. These nurseries will provide 300,000 seedling/year for
outplanting at five plantation sites and for distribution to farmers
for their fields. Two tractors will be purchased for transporting the
geedlings, land preparation, and weeding.

Technical assistance, in addition %o principal forestry
advisor/project managed and a project silviculturalist, will include:

a. a forestry extension specialist {4 pm) to devise an extension
training progran.

b. an agronomist {2 pm) to study soil and climatic conditions and
to recommend agro-forestry systems in the project area.

c. a rural sociologist (6 pm) to initiate baseline data
collection for use in evaluations and when analyzed, to
provide guidelines for stimulating farmer participation.

B. Identification and Evaluation of Environmental Impacts

Tractors will be used for site preparation on five tracts of approximately
600 ha. each and to form dikes to direct rainfall to the seedlings. All

b



plantation sites have been inspected by AID/W, REDSO/EA and CARE staff. The

s0il is deep sand with sloping of less than 10%. Potential water erosion will
be checked by the diking system thereby increasing the infiltration rate and

ground water.

Building comstruction will be confined to office/sheds/some housing at each
nursery. These buildings will be modest in size and not have a significant
effect on the environment. Fences will be erected around each plantation to
exclude animals from the young trees.

The agroforestry activities will have a beneficial effect on farmers fields.
Native nitrogen-fixing species will be used as wind breaks, fuelwood, and
animal fodder. They will decrease wind erosion and increase soil fertility
with decaying leaves and protect the soil against direct sunlight.

Technical assistance will provide for a btetter environmental awareness to both
the farming community and govermment officials.

IT. Recommendation for Znvironmental Actions

The foregoing examination indicates that the long term effects of this project
will significantly improve the local environment. A negative determination is
recommended.

It is also recommended that Evaluations should use system developed for the
Somalia CDA Forestry Project (649-0122).




