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PREFACE

In resp'unée to a request from the Government of the Kingdom of Nepal, the
Government of Japan decided to conduct a basic design study on the Project for
Equipmenf Suppiy for River Training and Road Protection and entrusted the Japan
International Cooperation Agency ( JICA ) to conduct the study with the assistance

of the Japan International Cooperation System { JICS ).

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of the Kingdom of Nepal for their close cooperation extended to the

- team.

January 1996

~ Kimio Fujita
President

Japan International Cooperation Agency
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Chapter 1. Background of the Project

Because the Kingdom of Nepal is a mountainous country, so it has
ltle ‘inhabitable ~land. In spite of this, it has a population of
approximately 20 million. Because of this, in recent years, in
mountain districts, forests arc being felled, and on the plains, areas
flooded by rivers are being developed as farmlands. As a result, flood
damage and ecarth and sand disasters are increasing. In particular,-
the floods, landslides, bank erosion, and cyclic changes “in the course
of rivers repeatedly occurring during the monsoon season are causing
loss of many lives and greatly damaging personal property and
arable land. The damage to farm products as a result cdrrespohds to
human andlcconomic damage on a scale of 6,000 ha of farmland and
1 billion rupees (around ¥ 2 billion at the currént exchange rate) a
year during the past 11 years (1983-1993).

Also, because of the country's distinctive geography which is rich..
in undulations, Nepal requires large amounts of development fu.nds
in order to develop the country. In addition, the investment targets -
are widely dispersed in the coﬂntfy so the :effi:ciency'of invéstmem' is
very low. For these reasons,:-lhe development of infrzist_n.:clture 's;:uch
as road networks has inevitably and markedly been delayed. This
has not only hampered distribution of goods and economic
development, but regional differences have not been reduced “at all.

To cope with this situation, and under the control of the
Department of Ierigation, the Népalese: government has implemented
river bank and road protection works through tabion works for the
past 20-some years. Bank protection works are required throughout
the cbuntry. However, river improvement works on a national scale

arec impossible due (o the country's budgetary shortage. Therefore,






there s a great necessity for tabion works w_hich excel in the areas of
execution and durability and V\'l;ich are relatively cheap.

"The tabions are being manufactured through cooperation by local
residents using locally gathered stones. However, in making the
tabions, 85% of the budget consists of the cost of materials and
personnel expenses for the manual work for making the tabions. To
reduce ‘these costs and promote the bank protection works, during
the six years from FY1987 to FY1991 and in FY1993, the country
procured around 20,000 tomns of iron wire, five knitting machines, and
vehicles such as transportation trucks to manufacture tabions for a
totai bank l‘ength' of 254 km,

Based on the above mentioned backgrou.nd, and -due to completion
of thé previous -plan, the Nepalése govern'ment- is: planning to
manufacture tabions for bank and road protection works using iron
wire by dividing the country into five regions. for the coming five .
years. On this basis, it has 'réquestcd the Japanese govcrnfnent for
grant aid for procuring iron wire for making tabions and c011§tructiox1

machinery - for bank protection works. -






Chapter 2. Contents of the Projéct
2-1, Objectives of the Project

This project is to be implemented for the purposes of protecting
the main -roads constructed throughout the country and protecting
farmland and structures from floods and river erosion. Landslides,
collapse, and river erosion are progressing on all of the roads cxcept
those on the Terai plains. Onthe Terai plains, loss of farmland due to
river flooding is marked.

‘The tabions are to be installed to prevent frequently occurring
natural disasters only by p'rocnring the material iron wire and
construction machinery and by utilizing the abundant stones and the
local residents’ labor- force.

In order to eliminate the nation-wide :_ loss of life and economic
infrastructure which is being repeated every monsoon 'season, this

project is designed to procure the equipment and-materials needed in

exccuting bank and road protection works.

2-2. Basic Concept of the Project

This project is deéigned o procure iron wire for making tabions
and co'nstr'uction; machinery during the five years from FY1994. This
time marks i.ts second ycar. The volume of galvanized iron wire used
by Nepal during the past six years has far exceeded the volume
procured from Japan '(Table 2-1). This shows that the iron wire for
making tabions procured so far has been completely used: up. Also,
by taking account of the fact that the Department of Roads joined the
project - in addition to the Department of Irrigation as the project's
executing agencies, the cost of purchase of galvanized iron wire which

Nepal.had been bearing will be reduced. At the same time, in order to

-3






‘effectively "utilize the budgets of the Depariments of Irrigation and
Roads, the plan should be prepared so that the cduntry can procure
as much galvanize’d. iron wire for making tabions as possible.

The Department of Roads has workshops in various paris of the
country and has also secured technicians. Therefore, there are no
problems in the areas of exécution and maintenance and control. The
Department‘ has assigned an excellent technical staff to its workshops.
They can repair or remodel any kind of vehicle or construction

machinery.

Table 2-1. Volume of Galvanized Iron Wire Used During the Last 6
Years and Volume Procured Through Japanese Grant Aid
(Volume Used/Volume Procured)

e o _ o ~ (Unit:tons) -
Name of district _88f89 | 89/90 | %0/91 91/62 92/93 93/94 “Fotal
Eastern Region 1,044 | 1066 | - 655 600 700 ) 6591 4724

1,044 1,066 595 280 2,985

Centeal Region | 1,046 | 1,067 [~ "600 | 639 | "1,122 [ 1,100 | 5,574
1,646 | 1,067 600 | 213 914 796 | 4,638

WestemRegion - | 1,044 | 1067 | 500 [ 500 | . 400 1 ... 400 | - 3.911

| _|__4ie 525 343 | 1284 | T T4a8 | ase | 3272
Mid Westem Region| 1,044 1 1066 1 4001 .40 100 1....300 | . 3310
L ' 6351343 496 154 : S 628"
Far Westem Region | 1044 | 1000 f 4001 4004 200  -2001. 3244,
5451682 205 100 e - e

Tolal 5222 | 5266 | 2,555 | 2,539 | 2,522 | 2659 | 20,763

.......

3686 1 368371723297 2,085 TR 10527 14,145

2-3. Basic Design
2-3-1. Design Concept

‘As shown in Table 2-2, the regions' inventory of galvanized iron
wirc has been decreasing every year. In May of 1995, some regions
will use up all tﬁe inventory. Therefore, it is very urgent and
necessary to procure galvanized iron wire.

The policy in procuring galvanized iron wire is to be to procure

4






Nepalese products 'which are chcéper than when procuring from:
Japan and which are of lhe' same qualily. A survey report from  Nepal
shows that a monthly production of 1,000 tons is the limit of
production of iron wire in Nepal. Therefore, at least three months will
be needed in securing the necessary procurement volume of 3,000
tons.

In addi!ion,'the wheel loaders have high general applicability and
can be used in diverse processes. They are to be procured by taking
account of their great frequency of use and necessity in the various

regions.

Table 2-2. Inventory of Galvanized Iron Wite (Unit: M/T)

Name of Region ‘| Debember 1994 | February 1995 May 1995
Eastern Region 493 354 | - 19
Cential Region | , 596 351 | - 130

__Western Region _ 161 86 0
Mid Weslem Region 240 165 35
Far Western Region - 110 14 0

Total : 1,605 1,030 284

2-3-2. Bz:isicél)csign
The equipment and métcrials " to b'e delivered to the end'dclivér'y
silés through the five DRIs and DR Os located in various parts of the

counlry arc as follows.

1) Galvanized iron wire |
3,000 tons (2,700 tons of a diameter of 3.2 mm and 300 tons of a

diameter of 4.0 mm)






2) Construction machinery
Five wheel loaders (140 H.P,, weighing 12 tons, capacity of 2.,

for river and road protection works)

3) Sites

The work sites are found throughout Nepal. The names of the main
rivers arc as follows.

The main rivers under the jurisdiction of the Department of
Irrigation of the Ministry of Water Resources and which cause
disasters are the rivers Mahakali, West Rapti, Bagmati, _Kanakai, Rapti,
Kamala, Melchi, Babai, Tirawe, Silsia, Ansumala, Mahanaci, and
Bandganga. _ _

L Tables 2-3 and 2-4 show the roads and bridges under the
jurisdiction of the Department of Roads, Ministry of Works and

Transport.

Table 2-3. List of Roads Requiring Works

' Roa:ﬁrrﬁgaé::nce Nanic of road _ | Length (km) : r::'g:xlﬁ:?;g !;Jg?éls
_ L N B (km)
7 TH1 {Mahendra Rajmarag (East-West) 11,0240 | 100
H2 {Tribhuvan Rai Pasu (Central Region) : S 1592 ' -
H3 | Amiko rajmarg (Central Region) 1128 | 26
Hd  |Prithri Rajmarg 1734 100
H5 |Marayanghat-Mugling Rajmarg 36.1 30
16 |Dhulikhel-Sindhuli-Bhittawod Rajwarg 198.0 ‘ -
H7 |Mechi Rajimarg {Eastem region) _ 264.3 ' 150
- H8 |Koshi Rajmarg (Eastem region} - THELS | .70
H9 |Sagarmatha Rajmarg (Eastern region) ' 265.0 100
H10 {Siddhartha Reiwarg (Westem Region) 1812 150
H11  JRapti Rajmarg (Mid Westem Region) 196.0 ' 130
H12 |Ratva Reiwarg Mid Westem Region . 1130 78
HI13 [Kamali Rajmarg (Mid Westem Region) 210.0 210
H14 [Mahakali Rajmarg (Far Westem Region)t 319.7 300
H15 [Seti Rajmarg (Far Westérn Region) 64.7 60
~ Total 3,428.9 1,504






Table 2-4. Bridges Requiring Works

Name of Bridge

Length (m)

Name of Bridge | Length (m) | Name of Bridge | Length (m)

Mechi ' 583 |Jagdar 103 {Arjun 160
Ninda 327 |Jalad 273 |Sukear 106
Biring 406 | Aurahi 326 |Khair 106
Kamal 128 |Rato 208 |Man 36
Ratuwa 535 {Monaha 138 |Bhada 72
Mawa 128 jLakhandehi 204 [Kapali 500
Bakroka 319 |Bagmati - 364 |Lekna 240
Chisang 131 |Chaudi - 172 |Godavari 90
Lohandra 385 {Dhansar 183 [Donda 120
Gachisang 150 |Bakiya 356 [Banara 240
Budhi 129 |Pasaha 166 |Chaudher 180
Koshi Barrage 1,150 |Rapti 210 |Inderabati 176
Mahuli 124 {Manohari 240 |Samari 149

| Sundasi-1 105 {Lother 150 |Karra 108
Sundali-3 360 |Narayani 420 )Amlckhgunj 90
Mahuli-2 1,134 |Binai 246 |Agra 88
Kaado 186 |Aurung 215 {Belkhu 66
Kharak 124 |Girbani 182 |Charongodin 67 -
Balan - 479 {Linder 102 - | Trisuli 125
Gagon-2. 128 |Sharahi 120 |Madi 270
Phuni 158 |Tinao 226 . |Kali Gandaki 92
" |Kamala 640 |Bauganga - 296 |Misdi 90

Chamenu 328 |Ranshila 106 [Anuadi 94
Balwa 616 |Rapti 290 | Total 17,374
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Chapter 3. l;_nplementat_io_-n Plan
3-1. Implementation Plan
3-1-1. Implcinentation Schedule

The purpose of this project is to procure the equipment and
malerials necessary for ‘executing river and road 'protection' works in
order to eliminate nation-wide human and economic damages
répeatédly occurring every time disasters occur during the monsoon
season. The specific equipment and materials were selected by taking
account of the Utilization of use of the equipment and materials so far
procured, the contents of the request, and ‘the equipment and
materials currently owned by Nepal. |

This project’s implérhentaiion plan is shown in Table 3-1. Since
around - six month.s will Be needed in procuring the wheel loaders, it is

desirable for Nepal to bid for the loaders within April of 1996.

Table3-1 Implementation Schedule | _
1 i 2 31 4 5 6 7 8 9 {10 11§ 12

SN Preparation for Tendering
Detailed Design : .

(3 months) _ 5_
Tendering, Evatuation
and Supply Contract with Japanese Firm
Manufacturing & Procurement
- Procurement : ‘
{1.5 months) Factory Inspeciion

Transporiation







3-1-2. Obligations of Recipicnt Country
~ His Majesty's Government of Nepal will be kindly required to take
necessary measures as follows:

(1) to ensure prompt customs clearance and internal
transportation in the Kingdom of Nepal of the products purchased
under the Grant;

(2) o exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be imposed in the Kingdom
of Nepal with respect 1o the supply of the products and services
under the Verified Contracts;

(3) to accord Japanese nationals whose services may be required
in connection with the supply of the products and services under the
Verified Contracts such facilities as may be necessary for their entry
into the Kingdom of Nepal and stay therein for the performance of
their work;

(4) - to ensurc that the products purchased under the Grant be
maintained and used properly and effectively for the execution of
the Project; ' '

(5) - to bcar all the cxpenses, other than thosec covcrcd by tbe‘ :
' Grant. necessary for thc execution of the Pchcts L

{6) ' lorbear' commissions to the Japanese foteig‘n?éxéhahge bank
for the banking services based upon the Banking Arrangement;

{hy to secure the sites for installation of gabion making machine
and storage of G.Lwire; and

(8) ‘to swnmon the partncnpatlon of local people’ in mstallmg
boulders -in gabion. '

3-2. Operation and Mai:ntcnance Plan
1) River control

The procurement of iron wire will reduce the burden of the cost of

i0






materials which.accoun‘ts for 85% of the bank protection budget. This
wi!.l promote the bank consolidation works using tabions. This will
suppress landslides in meuntainous arcas, leading to protection of
human lives and property. This will also reduce earth and rock
avalanche damages in mountain torrents, .c'nhancing the safcty
against flood damages in river basins, Moreover, in lowlands such as
the Terai plains, installation  of tabions can suppress loss of farmland
and villages due to floods, contributing toward preservation of
farmland, development of agricultural production amount, and safety

life of local residents.

2) Road maintenance
Implementing this project through tabion works will protect 1,504
km (449%) of the total main road length of 3,430 km,:brid.g'c
foundations- of the total length of 17,350 m, and 400 m on the
‘upstream side of bridges and 200 m on the "downstream side. I'n
mountainous areas in particular, this project will reduce carth al;}d:
sand disaster risky arcas, l@a@iing to prevention’ of loss of f)fidg057 all -
over the country. 'As a fesuit,‘ whilcf_traffic: on trunk roads has %beén‘_
disrupted every rainy _séason’, ‘the traffic will be cllsuréd. 'gl‘h:is: willl |
aclivate physical distribution and human intercourse in Nepal,

contributing toward the country's ecconomic development.

3) Indirect benefits

In Nepal, discovery of dangerous 'spots and residem’-participéiéd
repair works through execution of tabion works has been carricd out
" on a national scale, Continuation of this type of proje'ct: will conserve

the national land, prevent disasters, and enhance people's awareness

i1






regarding disaster rchabilitation. This will foster the entire country's

. awareness for disaster prevention.

12
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Chapter 4. Project Bvaluation and Recommendation
4-1. Project Bffect

Procurement of the ‘iron wire and construction machinery will
protect the banks of rivers for which disaster prevention measures
have not been taken, proiect irrigation canals, rehabilitate damaged
roads and bridges, and protect and maintain the¢ functions of unpaved
roads and bridge fouﬁdationsL It will also enable systematic' disaster
prevention activitics and emergency measures regarding disasters
such as river flooding, collapsing and flooding -of houses, traffic
disruption, and' landslides occurring every year. And it will be
possible to ‘take méasure to conserve farmland and safely measures
for the local'resicl_'ents} Moreover, in thé execution phase, the tabion
works have great merits as they do not require advanced technology

and: can be executed at low cost through participation by residents.

4-2. Recommendation

1} -~ At present, the iron wire's inventory is:checkcd based on
reports . of completion of works. Therefore, there are cases t;hiatj the
wire which lias already ‘been déli_vcrc(j to :the sites - is :treated as
invehtofy on the books. To solve this problem, the system’ should be
changed to one for checking the inventory when delivering the wire.

This will enable prompt grasp of inventory.

2) The Deparlmcn’t of_Irtigation ‘has a wofksh‘op in Parwanipur
in the mid dcv’clopmcm region constructed through 'financi.ug by the
World Bank. While it is gradually developing its organizational
system; it requires “further human and technical enrichment of the

"~ mechanical staff. BExpectations are hence placed -on personncl

13






exchange with the technicians of the lrrigation and Road Dcpartments
and- holding of and participation in joint {raining meetings.

3) The qﬁality ‘of Nepalese iron wire is sufficient. The price is
also lower compared to procurement from Japan. However, the
capacily fo produce is 1,000 tons per month at present. Therefore, in
procuring wire in the future, the production period will have to be
taken into account. If more than 3,000 tons becomes ncccs_sary, it will

be necessary to reinvestigate the capacities of local manufacturers.

4) It has been reported that the construction machinery and
vehicles ﬁrocured for the Project for the River T}aining Project have
been distributed as planned. However, the Department of Road and
- Trrigation will be the project's executing agencies from FY1994 and
1995, It is hence not certain how the equipment and machinery
procured from Japan will be delivered to these departments’ local
offices. Therefore, in the future, it will be n'ecessary to inquire the
Nepalese side for the specific equipment and machinery diétributioh
' rplémi and for the-: already: procured; equi_pin’ent‘ and fnachiner_y,’ and
‘have it reported to the ‘Jap;a'ne‘sc side the state of wse Sf'l!le
equipment .and machi.néry and the volume of the ga_lvani:zedE iron

wire used in the works.

'5) In suppressing carth and sand disasters, it ‘will also be

necessary to implement afforestation projects such as trec planting.

0) The Water Induced Disaster Prevention Technology Center
constructed through Japanese Grant Aid and carrying out aclivities

since’ 1990 has been implementing diverse study and research on

14






natural disasters in Nepal. Therefore, in efficiently exccuting  this

project, cooperation from this Center is important.

15
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