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1. Background

(1) Geography
Kingdom of Nepal occgpigs 140, 000km? of land situated
between 26°20' and 30°10' of the northern latitude and
between 80°15' and 88°5' of the eastern longitude stretch-
ing 220km of north and south and B80km of east and west

rectangularly.

Topographically it is divided into three areas likely sub-
tropical monsocon area of the south, 200m-700m elevation's
temperate hilly area in the north, and the frigid Himalaya
Mountains area in the further north.

The southern low land area is called Terai Plain bordering

to India. Mid-hilly area is historically and geographically
central of Nepal, and connectedAmountainous area to the north.
Nepal is divided into five development regions by north to
south boundaries owing that the traffic between ecast and west
is difficult due to the mountains and rivers, however it is easi-
er between north and south. '

Tive development regions are divided into 14 zones and further

into 75 districts.

(2) Food production and consumption

Total arable area is 2.46 million hectare which is cultivated
with rice(63%), corn(30%)., wheat(26%)and others(9%).
Average cereal crop production is 2.60 to 2.80 million ton
of which two third is produced in the granary Terail plain,
whereas the Terai is food exporting area. While the hilly
area where the population is two_third of the country
produces one third of the total production and chronically
lacking of food. However, excess food of the Terai has been
provided not only to the lacking area but also exported to
Tndia herAering to the s2uth 2nd it harame to the foreign
currency to buy the necessaries of life.

Domestic food consumption is 2.6 million ton, which shows

the self sufficiency rate of .98-107% but recent rapid increase
of population has been reducing her export capability.

Data are from 'Statistical Yearbook of Nepal, 1989:



4) Social condition
(1) Administration unit

The smallest administrative unit of Nepal is the congregated
body of villages, towns and districts level called Panchayat and
there are 59 panchayats respectively in the Sarlahi Districts.

The Panchayat 1s consisted of 9 wards and the chief is
elected publicly but chives of the district and zone are nominat-
ed by the parliament.

(2) Population and population density

The population of the two districts estimated from the 1991
census and annual population growth rate (2.8%) is as follows but
recent population flow from mountain area to the flat land area
might excess the estimate actually.

Area: 2,254 km2 Population: 868,000 Population density: 385/km2

(3) Local industry

Main industries of the districts are agriculture and agri-
culturally related manufacturing industries. Agricultural crops
are self sufficient and the excess 1s marketed in Katmandu.
sugar factories, tobacco factorles, rice mills and small scale
domestic industries are well developed in the districts.

(4) Agriculture

Arable area of the two districts is 94,700 ha occupying 42%
of the land and is cultivated mainly with rainfed rice followed
by sugarcane, corn, wheat, potatoes, barley, rape seed, and
tobacco.

Present cropping pattern is: paddy field-mono rice cultiva-
tion, rice-legumes, rice-wheat upland field-corn-o0il crops, corn-
tobacco Cropping intensity is 130%.

The Ministry of Agriculture aims at developling the River
Basin for independent small holders; the Servay Team feel that
the organization and measures that have been introduced in the
agricultural sector so far, could very well contribute to the
Implementotion of the foojecs. In til: respect the followli:r
features may be mentioned: extension and supply of inputs, tech-
nical assistance e.g. Iin land preparation, introduction of the
block-farming system, marketing and processing, and the estab-
lishment of cooperative producers' societies.

If the government decides to introduce post harvest, agro
product marketing system and agriculture, which would call for a
full feasibility study, the following surveys and investigations
would have to be started or completed:



- topographical surveys (center lines of canals, construction
sites);

- agro-hydrological and hydrological surveys;

- geo-technical investigations;

- a socliological survey;

-~ agricultural research.

should the 1improved rainfed system be implemented, some
supplementary investigations would be needed as well, viz.:

- sociological survey;
- agricultural research;
- agro-hydrological survey.



TENTATIVE  SCHEDULE

Monthly Schedule

Description '
1 3 5 6 718 10111 ] 12
'I. Work~I for the prior area §fudy "

1-1. Topographical mapping M
1-2. On-the--job training C] iy

II. Work-II for the whole area of 15,000ha
2-1. Idetification of the mapping areas h

for Work-I

2-2. Data ccllection
2-3. Field curvey & investigation
2-4. Establishment of basic project concept
2-5. On-the-job training '

III. Work-III for the prio} areas of the

villages
3-1. Data collection,field survey and w
investigation

3-2. Analyses of survey results
3-3. Preparation of feasibility study
3-4. On-the-job training Ity gl

IV. Reporting
4-1. Incepntion report A A
4-2. Interim report AL
4-3, Draft final report
4-4. Final rcport

ESER, ™ rield work

[ "1 Home work




2-5.

1.

2.

Facility and Equipment

Model Farm Construction

1) Construction of Pilot Farm
2) Construction of Access Road
3) Construction of Drainage
4)
5)

Bridge

Training and Experimentation

Building

6).POrtable water facility

Agricultural Machinery and Horticultural Facilities

Sprinkler System
Tractor Plow
Tractors

Trailers

Disk Plows

Disk Ridger

Power Sprayers
Diesel Generators
Land Cruisers

Pump for Seed Bed
Nursery Facilities
Vegetable Seed
Fertilizer

Lawn Mower
Office Utensil
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Seed - -Selecting Facility

Agricultural Chemical
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Introduction :

Nepal is a landlocked country lying between India to the South and China
to the North. With an estimated GNP of US$170 in 1983. Nepal is one of
the poorest countries of the world. Climatic and geographic conditions
divide Nepal into zones with differing agricultural production potentials.,
Consequently, foodgrain movements from surplus to deficit areas have
constituted a traditional pattern in the life of the inhabitants. The terai
in the South is by far the most productive area regularly producing
surplusses of the staple food rice, which are transported to the deficit
Hills and Mountains. Exports to India, either official or unofficial
across the 1,500 km open border, are also a common feature. The Hills,
which comprise high ridges and steep slopes interspersed with many fertile
valleys, produce some 35% of the nation's foodgrains, but with over 60%

of population many areas are in deficit. The mountain areas having less
than 5% of the population are in deficit. With a population growth of
2.66% per year, the stress on existing agro-ocosystems in resulting in
erosion and declining yields.

The transport and communications network in limited in the extreme. The
road system is restricted to the Terai and the accessible Hills,
genrally those adjacent to the Terai, while other areas can only be
reached on foot or, where a landing strip exists by air. Thus apart from
the accessible Hill areas which can be supplied by road vehile, all other
areas can only be supplied with foodgrains by pack animal, human porters
or in a few locations by air. Many of these inaccessible areas are
isolated at times in the year due to snow, swollen or flooded rivers and
landslides.

While traditionally having been a surplus foodgrain producer, surplusses
have been diminishing and in adverse years have led to the need to import
food. This occured in 1991/92 when some tonnes were imported,
mostly under various aid programmes. The general availability of food in
the country is made more complex by the open border with India, where
grain flows freely, either officially or unofficially, across the border
in either direction depending upon market conditions.This forces govermment
to pay constant attention to adequate preparation and improvements of all
matters connected with the country's food security situation and, conse-
quently, to the foodgrain marketing sector as a whole, responsible for
75% to 85% of the calorie intake.



His Majesty's Government (HMG) in recognising the problem regarding the
movement of grain, has placed a high priority on remedying the situation.
With assistance from various donor agencies, e.g. FAO, World Bank, UNDP
and bilateral donors HMG has developed and adopted a policy for streng-
thening food security in the country, which is now included in its 8th
Five Year Plan. Broadly the policy endeavours to stimulate foodgrain
production through price support to the producers; encourage the private
sector to provide for the needs of the population in the accessible Hill
areas with the parastatal Nepal Food Corporation (NFC) performing a
consumer price stabilisation role; provide adequate availabilities of
basic foods at subsidised prices in the inaccessible Hills and Mountains
where some of the most vulnerable sectors of the population live and to
improve the foodgrain reserve stock policy through proper maintenance
of sufficient reserve stocks for:
- foodgrain distribution to food deficit areas,
- emergency supplies in case of disasters and
food shortage situations until outside |
replenishments arrive.
- price stabiization measures in the interest

of the low income consumers in the consumer
centres of the accessible hill areas and the

Terai.

A major component for the realisation of this policy is the development
of the necessary infrastructure to establish stocks of grain at strategic
locations to ensure a continuous availability of foodgrains. Unless these
technical preconditions have been established, the implementation of the
envisaged marketing improvement programmes will be hampered. Since the
beginning of the 1970's HMG commenced to give priority to storage
construction programme including storage projects by:

- UNDP 1976-82 for 7500 tons at 7 locations
ODA/UN 1978-85 for 12000 tons at 2 locations
IDA/HMG  1981-86 for 27000 tons at 5 locations
-JAPAN 1985-88 for 10500 tons at 4 locations
- CEC 91 for 2150 tons at 10 locations



The Nepal Food Corporation, as the organization of the govermment
entrusted with the technical and operational execution of all foodgrain
marketing activities at present possesses a storage and office network
as shown in Annexes I and 2.

With the completion of five storage sites constructed under the IDA
Grain Storage Project in the Eastern and Central Regions and the develop-
ment of the storage facilities in the Far and Mid-Western Regions with -
the assistance of the Govermment of Japan, the technical preconditions
for the implementation of the envisaged primary procurement and reserve
stock policy in the Terai belt are now within reach.

There is a need to construct additional storage capacity in the Hills and
Mountains so that adequate stocks can be held in these areas and the need
for hiring expensive and unsatisfactory stores from the private sector
can be avoided. The policy of Govermment, endorsed by FAO, is to maintain
a minimum stock of 4 months' usage in the remote Mountains and 3 months'
in the Hills. This would ensure adequate supplies to cover for the needs
of these areas even during those periods of the year when they are
isolated due to snow floods and landslides. To meet these needs in the
adjacent hill and mountain areas of mid-western region NFC requires at
present an additional storage capacity of tons in the Hill districts
and of tons in the mountains.

General Background :

Production of foodgrains, cash crops and potatoes, fruits and vegetables
is still less than the target set up in the Seventh Five Year Plan
1985/86 1990/91.



In Nepal, agricultural production is more or less influenced by the
amount of rainfall and due to the mountainous terrain expansion of
cultivated land is not easy. Nevertheless, the above achievements in
agricultural production have been made. This is due to an increase in the
yield per unit area, achieved by internsive farming by means of
expansion/replenishment of irrigation facilities, the use of chemical
fertilizers, etc.

Now, in the Eighth Five Year Plan (1992 - 1997), various agricultural
modernizations are planned to aim at further increasing agricultural
production. In mountain and hill regions which comprise 78% of the total
land area of Nepal, the improvement in living conditions of small farmers
is considered an important part of the Eighth Five Year Plan. Small
farmers in mountain and hill regions are forced to live in poverty compared
with famers in the Terai region. Their productivity is low and their
working conditions are very severe. Moreover, transportation of their
agricultural products is primitive and dependent on man and animals.
Their products are therefore very few on the market due also to the lack
of a proper distribution system, lack of storage facilities, etc. The
Eighth Five Year Plan also indicated that there is no proper system of
regularly collecting production statistics of fruits, vegetables, meat,
eggs, etc.

In view of the present situation, the Eighth Five Year Plan makes provi-
sion for at least one grain warehouse to be set up in the mountain and
hill region of each district. This will contribute significantly to the
living conditions of those farmers who are solely dependent on agricultu-
ral production. They will be able to increase their production and
consign these products to the grain warehouse. It will also be possible
for them to use these grain warehouses for an increased production of
fruit and vegetables for export. Setting up such grain warehouses will
greatly help to control the marketing of their agricultural products.

Normally, grain warehouses are of three catagories: large scale ware-
houses of 5,000 MT medium scale warehouses of 800 - 1,000 MT, and small
scale warehouses below 500 MT. In this proposal, the construction of
small scale portable, prefabricated warehouses in mountain and hill
regions where transportation is not easy, will be recommended.



Profile of Districts :

19 Districts are listed and their profiles are as follows. Their locations

are shown in Fig-1

a: Elevation b: Area c: Population(1980) d: Area under
Cultivation

1) Arghakhanchi - Sandikharka, Lumbini Zone

a: 305-2, 515m b: 1,331km2 c: 154,603 d: 24,221ha
2) Gulmi - Tamghas, Lumbini Zone
a: 610-3, 050m b: 1,245km2 c: 270,407 d: 15,000ha
3) Piuthan - Khalanga, Rapati Zone
a: 305-3, 659m b: 1,365km2 c: 165,542 d: 11,900ha
4) Rolpa - Liwang, Rapati Zone
a: 70-3, 639m b: 2,194km? c: 196,421 d: 4,300ha
5) Rukum - Musikot, Rapati Zone
a: 762-6, 072m b: 1,939km2 c: 116,067 d: 4,700ha
6) Dolpa - Durai, Karnali Zone
a: 1525-7, 625m b: 8,093km2 c: 21,514 d: 2,600ha
7) Jumla - Khalanga Bajar, Karnali Zone
a: 915-4, 679m b: 2,824km? c: 137,847 d: 5,500ha
8) Humla - Simikot, Karnali Zone
a: 1524-7, 337m b: 6,131km2 c: 35,155 d: 3,600ha
9) Kalokot, Karnalo Zone
a: 1500-4, 790m b: 1,740km? c: 11,976 d: 6,500ha
10) Mugu, Karnali Zone
a: 1524-7, 045m b: 3,103km? c: 28,882 d: 2,600ha
11) Dailekh, Bheri Zone
a: 544-4, 168m b: 1,560km? c: 188,123 d: 11,400ha
12) Jajarkot, Bheri Zone
a: 610-5, 412m b: 2,218km? c: 104,340 d: 9,500ha
15) Doti - Siigadni, Seti Zone
a: 305-3, 430m b: 2,916km? c:.200,195 d: 20,400ha
14) Bajura - Tante, Seti Zone
a: 915-7, 03&m b: 1,589%km2 c: 68,886 d: 9,500ha
15) Bajhang - Chainpur, Seti Zone
a: 915-7, 035m b: 3,449%km2 c: 121,981 d: 9,200ha

16) Achham, Seti Zone
a: 1220-3, 820m b: 1,372km? c: 159,363 d: 8,600ha



17) Bajura - Kuli, Seti Zone

a: 762-7, 039m b: 1,589km2 c: 68,886 d: 9,500ha
18) Dadheldhura - Khalanga, Mahakali Zone

a: 457-2, 439m b: 1,769km2 c: 114,199 d: 13,518ha
19) Darchula - Darchula Khalanga, Mahakali Zone

a: 518-7, 134m b: 1,867km2 c: 77,337 d: 4,600ha
The Project :
4 -1 Title

Construction of Portable Grain Warehouses in Mountain and Hill
Regions of NEPAL.

4 - 2 Objectives

Technical improvements are gradually being introduced for intensive
farming in mountain and hill regions where agricultural production is low,
so it is expected that productivity will increase. If a well organized
distribution system of agricultural products is established, many small
farmers can consign their products to the market and raise their will fo
work and improve their lives. |

Many small farmers are waiting for the construction of grain warehouses

in mountain and hill regions, where only primitive transportation is

still available. These grain warehouses will be used for temporary storage
of agricultural products before consignment to the market and for more
organized arrangements for negotiating with brokers

The grain warehouses proposed here are portable, prefabricated types
because transportation of the materials and construction of the ware-

houses in the mountain and hill regions will be done by man-power only.

4 - 3 Proposed Scale and Quantity

1) Capacity : 500 Metric tons ... 5 Districts
Gulmi; Doti, Dadeldhura, Rukum Achham

2) Capacity : 300 Metric tons ... 5 Districts
Bajura, Jumla, Dolpa, Piuthan, Bajhang

3) Capacity : 200 Metric tons ... 3 Districts
Rolpa, Darchula, Bajura

4) Capacity : 100 Metric tons ... 6 Districts

Humla, Arghakhanchi, Kalikot, Mugu, Dailekh,
Jajarkot



4 -~ 4 Contents

1) Design of portable grain warehouses

2) Manufacturing and supply of prefabricated grain warehouses
3) Supply of operating equipment

4) Construction of foundation floor

5) Construction of prefabricated grain warehouses

The following equipment should be included to enable efficient
handling and storage of food grains:

1) Platform scale 0-200 kg

2) fumigation sheets (9m x 12m) with one set of repair kits
1)hand sprayer

2) moisture meters

1) ladder

1} roll polythene tubes for sand snakes

It is essential that designing and planning of the various storage
building is to be done in close consultation with NFC's Technical
Department to agree on the kind of design in order to facilitate
maintenance lateron

4 - 5 Specifications of Warehouses and Operating Equipment

-Warehouses-

1 Semi-Circular roof type steel warehouse

2 Storage capacity : 70% of total space in warehouse
3 Storage condition: Natural ventilation

4 Standard : Japanese standard

5 Metal supports : Lightweight iron

6 Metal panels : Plated and painted iron

7 Wind durability : 146.3 kg/m2 (min)

8 Life : 20 years (min)

9 Seismic coefficent: K - 0.1

- Operating equipment-
Scales for weighing products : Max. 5 tons



4-6

4-7

4-8
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Implementation Method

The Executing Agency, Nepal Food Corporation (NFC), has Branch
Offices in each region. One of their roles will be training and
management service for agricultural production to be offered to
farmers belonging to the Village Panchayat Group. NFC will also
operate the proposed grain warehouses as part of their service to
famers. In this case, maintenance costs of the warehouses will

partly be borne by the farmers group.

Project Cost
The project cost per unit is estimated as follows:

(Unit, Yen '000

Warehouse Transportation Construction Facility

Capacity Q'ty .Cost Cost Cost Cost Total
500 MT 5 31,082 4,000 5,000 3,000 215,410
300 5 21,438 3,200 4,000 2,000 153,190
200 3 15,253 2,800 3,500 1,400 68,859
100 6 11,826 2,400 3,000 1,200 110,556

Total 19 548,015

Implementation Schedule
Commencement - 1993
Completion - 1994

Project Benefits

The construction of the godowns in the Hills and Mountains will enable
NFC to achieve the policy objective of maintaining minimum stocks of

requirements in the Mountains and in the Hills. The
maintenance of these stock levels would ensure the availability ot
adequate food supplies to the population living in the most vulnerable
of the deficit areas

The availability of suitable storage capacity would also cobviate

the need for NFC to hire godowns in these areas, most of which are
substandard and usually result in high storage losses and quality
deterioration. More efficient foodgrain handling and reduction of

operational costs can also be expected



- The construction of additional storage capacity in the hills and
mountains will provide better food security to the population in the
food deficit districts of these areas due to sufficient foodgrain
reserve stocks in their region.

- Adequate storage facilities, permitting government to maintain
sufficient reserve stocks of foodgrain in its possession, allows an
influence on consumer prices through stock releases at cost-covering
prices in the accessible consumer centres, especially benefitting
the low income consumer.

- In a country where local disaster situations can easily occur, this
additional security in itself justifies the development of necessary
technical facilities as proposed.



BRIEF SPECIFICATICNS OF PORTABLE GRAIN WAREHQUSES

Type

Capacity

Funccion

Construction

Semi-circular roof type steel warehouse

100 - 500 MT for dried grains with less than 70X of

stored ratio

To

D

2)

3)

4)

5)

6)

7

8)

store dried grains without moisture damage

Ic shall be composed of praeafabricataed sectional

{intarmediate unics

Each main roof, wall and door shall be galvanized
panel, pre-painted and ribbed~steel sheet on the

frame of lipped light gauge steel

Each part of each unit shall not be more than 40

XG in weight

Each unit shall be joined by minimum number of

galvanized bolts and nuts with other connections

It shall have skylight and sufficient steel

louver for ventilation with vermin-proof wire grid

More than 4 units of ridge ventilator which shall
be natural wind power, shall be installed

The material for skyligH® shall ba transparant

plastic plate

The building shall be designed under the following

conditions :

a) Wind durability : 140 KG/M2 (min)
b) Seismic coefficient : K =~ Q.1

c¢; Structual calculation : Design standard for
steel structure of Japan
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