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{A) Eastern Region

% 6

ErE S Ak PNl

(kn) G
1. Mechi River 10 [. Tanaoc River 5
2. Dering River 5 7. DBanganga River 4
3. Kankai River 3 3. Jharahi River 4
4. Ratuwa River 8 4, Baulah River 4
5. Mawa River 5 5. Diiirent Rivers of
5. Bakara River 7 Bountain flegion 12
7. Lohendra River 8 Total 29
8. Buri River 5
9. Sunsari River 4
10. Khadam River 5 _
[1. Trijuga River 5 (D) Xid Yeslern Region
12. Baulah River 3 Name of River ; Total York
13. Khando River 4 ) - (km)
14. Diffrent Rivers of 1. West Rapti River 8
Hountain Region 10 2. Babal River )]
Total 81 3. Karmali River g
' 4. Diffrent Rivers of
Hountain Region 1]
{(B) Central Region Total 5
Name of Hiver Total Work B
(kn)
1. Kamala River B
2. Kharag River 3 (E) Far Yestern Region
3. Charnath River 3 ~Name of River Total Fork
4. Rato River 3 {km)
5. Lakhandehi River 4 . Hahakali River 8
B. Bagmali River 12 Z. Karnali River 10
1. Narayani River 5 3. Kandra River 6
8. Lothar River 3 4. MNohapn River 4
9. Manohari River 2 5. Khutiya River 4
10. Karra Khola 2 6. DPiffrent Rivers of
1. East Rapti River 6 Hountaip Region g
[2. Lal Bakaiya River 3 Total 38
i3. Balganga River 2
14, Diffrent Rivers of _
Mountain Region 10 Amount 204
Total 64 '

Hage of River

Total Work

Total ¥ork
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Central Level Project l River Control Project
(hhz o ey ) . -

- Administration Section

— Finance Section

— Other Surveying Division

— Projects Under Irrigation Board
— Centrally Operated P, Ro-
(Eif?)

- Construction Section

(R

Depariment of Ig}igatiun.
Hydrology and Heteorology
DU Akl

" : . |
_ Regional Derectorate(BIRATNAGAR)
CRES IR AL A=)

| Regional Derectorate (KATINANDD)
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| : :
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ff—d.  WasRisk

MINUTES OF DISCUSSION
on '
THE PRELIMIMARY STUDY
OF
THE RIVER TRAINING PROJECT
N
THE KINGDOM OF NEPAL

In response to the request of 1lis Majesty's Government of
tepal, the Government of Japan decided tb_conduct a preliminary
study ofF the River Tralning Project {(hereinafter referred to
as "the Project”) and entrusted the study to the Japan ]nternatibn~
al Cooperation hgency {JICA). JICA sent the study team headed
by Yoshinobu TATEISHI, Deputy Director of River Control Division,
River Bureau, Ministry of Construction to the Xingdom of Nepal,

from 24th November to 18th December., 19B87.

The team had a - seriles of discussions en the Project with
the officials concerned of His Majesty's Government of HNepal

and conducted field surveys in five regional areas.

As a result of study, both parties agreed to recommend their
respective Government that the major points of understanding
reached between them, attached herewith, should be examined

towards the realization of the Project.

15¢th December 1987

Yoshinobu TATEISHI M.D. KARKI

Leader | _ Director General
Preliminary Study Team Department of Irrigation
Japan International Hfdrology and Meteorology
Cooperation Agency HHMG/N



ATTACHMENT

1. The ' objective of the Project is Lo protect the
agricultural land, rural and urban infrastructure, and human

"and animal life from recurrent floods i1n the Project =sites.

2. The Project sites encompass 254 km of problem reaches
along 38 Terai rivers_and a small number of streams in the

mountain regions as specified in Annex 1.

3. The Department of Trrigation, Hydreology and Meteoroclogy
(DIHM) of His Majesty's Govenment of Nepal (IMG/N) is

responsible for the execution of the Project.

4. The request of HMG/N méde on the Project for Japancse
grant aid is as follows:

(1) Five units of gabion making machine

(2) 20,000 /T of galvanized iron wire (5,000 M/T

annually in four years)

5. HMG/N requested, adding to the request listed in the
item 4 ébove, a minimum number of véhicles consisting of one
dump truck for the transportation of boulders, one ordinary_
truck for the transportation of gabions and one 4 wheel-
dfiven vehicle for the wuse for site inspection in each.
Regional Directorate, in order to reduce local portion of
transportation costs and to cope with ufgent requirement of

trucks during the rainy season.

6. The team understood, through discussions with officials
concerned of HMG/N and field survéys, that the Project
should be implemented urgently because floods caused vast

damages.

7. The team also understcocod that galvanirzed iron wire and

a5 4



gabion making'machines would be indispensable for effective

and efficient implementation of the Prbject.

8. The team, Joint Secretary of 4inistry of Finace and
Director General of DIHM confirmed that three coﬁbonents,
naﬁely; Japanese Qrant aid, allopatibn of leocal budget by
HMG/N and the parficipation of local people, would be

essential for suecessful implementation of the Project.

9. DIHM confirmed to make best efforts to secure the local

.budget for the implementation of the Project.

10. DIHM also confirmed to consolidate 1ts organization of
five Regional Directorates to secure more participation of

local people in the Project sites.

11. HMG/N understood Japanese Grant Ai1d System explained by

the team.

12. HMG/N will take necessary measures listed in Annex II
on condition that the Grant Aid would be extended to the

Project.

_,56_5



(A) EASTERI! REGION

(€) HESTERN REGION

annoex |

Y3

Name of River Total Work Hame of River Total HWork
: in km in km
1. Hechi River 1O ¥ .
}. Tanao River 5
. B Rive 5
_2 ering River 2. Banganga River ]
» R 8
3. Kankai River 3. Jharahi River 4
4, Rat R 8 ‘ . i
 Ratuva River G. Baulah River 4
5. Hawa River ) 5. Different Rivers of
6. Bakara River 7 L__Hountain Repion 12
. : 8
7. Lohendra River (D) M1D WESTERH REGION
8. Buri River 5
9. Sunsaril River 4
: _ . West Rapti River 8
i0. kKhadam River 5.
2. Babal River 16
11. Trijuga River 5
; . J. Karnali River B
12. Baulah River 3 :
: 4. Different Rivers of
“113. Khando River 4
: . : _ Hountaln Region 10
14. Different Rivers
of Mountain Region 10
b e i
(E} FAR WESTERUREGION
{B) CENTRAL REGIOM
1. Hahakal 3
1. Kamala River 6 1wkali River 6
2. Ka
2. Kharag River 3 srnali River 10
3. Kand
3. Charnath River 3 andra River
o 4. Hol R
4. Rato River 3 . ohana River .
) 5. Khutiya R
5. Lakhandehi Rlver 4 utiya River 4
- 6. Diff
6. Dagmati River i7 ffferent Rivers of
Hountain Region 8
7. Harayani River T B S e e ]
8. Lothar River 3 TOTAL: 254 Km
9. HManohari River 2
18. Karra Khola - P
/
11, East Rapti River 6
12, Lal Dakaiya River 3
i13: Balganga River 2
{14. Different Rivers of
Hountain Regilon 10




Annex IX

‘Measures to be taken by HWMG/H

1. To secure the sites for installation of gabion making

machine and storage of G.I.wire.

2. To summon the participation of local people in installing

boulders in gabion.

3. To bear commissions to the Japanese foreign exchange bank

for the banking services based upon the Banking Arrangement.

4. To exempt taxes and to take necessary measures for
customs clearance of the materials and equipment bfdught for

the Project at the port of disembarkation.

5. To accord Japanese Nationals whose services may be
required in connection with the supply of-produdts and the
services under thé verified contract such facilities as may
be necessary for thelr entry into Repal and stay thérein for

the performance of their work.,

6. To waintain and use properly and effectively the

machinery and materials provided under the Grant.

7. To bear all the expenses other than those to be borne by

the Grant, necessary for implementation of the Project.
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l. Basic Priunciples ol The Seventh Plan  [985-1990

- JMG/N, National Planning Commission, Kathmandu, March [984

2. The Seventh Plan 1985-1440 .

lI¥G/N, National Planning Conamission, Kathmandu, June 1985

3. The Seventh Plan 1985-1990 ( A Summary ) Pari-1

- HXG/N, National Planning Commission, Kathmandy, June 1985

4, Budget Speech of The Fiscal Year 198?-88

HMQ/N,-Ministry of State [for Finance and industry, July 1987

5. Budget of The Fiscal Year [987-1988 1In Department of Irrigation

flydrology and Heteorology

6. Statistical Year Book of Nepal 1987

HY¥G/N, National Planning Commission Secretariat,
Central Bureau of Statistics, Ramshah Path, Thapathali,

Kathmandu

7.'C1imatological Records of Nepal [971-197% VYolume 1

Department of Irrigation,
Hydrology and Meteorology Ministry of Food,

Agriculture and Irrigation, Kathmandu, Ashad 2034, June 1977

8. Climatological Records of Nepal 1921-1975 Special Supplement

Kathmandu Yalley, Volume I
Department of Irrigation,
Hydroldgy and Neteorology Ministry of Food,

Agriculture and lrrigation, Kathmandu, Ashad 2034, June 1977



0. Climatological Records of Nepal [476-1980 Volume 1

10.

f1.

12.

13.

Ministey of ¥ater Resources, Department of'lrrigation,

liydrology and Neteorology, Kathmandu, Poush 2039, Dec. 1982

Climatological Records of Mepal 1981-1982 Volume |
Ministry of Yater Resources, Department of 1rrigation.

llydrology and Meteorology, Kathmandu, Ashad 2041, July 1984

Clipatological Records of Nepal [983-1984 Volume I
Ministry of Yater Resources, -Departaent q[ Irriga;idn,

Hydrology and Meteorology, Kathmandu, Aswin 2043, Sept. |986

Climatological Records of Nepal 1975-1984 Supplemental Data Volume I
Ministry of Water Resources, Department of Irriga{ion, '
Hydrology and Meleorology, Mcteorological Section

Kathmandu, Mangsir 2043, Nov. 1986

Surface ¥ater Records of Nepal Supplement No, 11 1976
HMG/N, Ministry of Water Resoﬁrce&
Department of Irrigation, llydrology and Meteorology,

Kathnandu, Nepal 922 Kartik, 2041, 7 Nov. 1984

. Hews Items on Flood Damage in 1987

Report on River Training Project _
HNG/N, Ministry_uf.ﬁaler Rescurses

Department of Irrigation, ilydrology and Releororlogy 1987"88.
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Technical Note on Gabion Works
1.Planning and Implementation

1.1 Installation of Spurs

It wiil be economically impracticable to protect all the
-slopes'of'river banks by dabion. It is recommended to use
spurs effectively. Spurs are installed to concentrate river
flow in the centre of the river. The direction of the épur

should be facing to the downstream reach.

1.2 Installation of Spurs

In spur work, it is essential to install the spur so as
thaﬁ_no space will be made between the spur and embankment.
If some space remains, Qatér will flow in the space and it

will result in scouring of the embankment.

1.3 Installation of Spurs in Small Streams

Ihstéllation of spurs will generate various effects on the
river flow. Generally it decreases the flow area of river
and make the water.level increase. Water velocity will be
increased at the downstram site of spurs, resulting in
scouring of ri#er bed as well as river banks. Accordingly,
the installation of spﬁrs should not be planned in small
streaﬁs. In such rivérs, it will be suitable to use gabions

for protecting river banks.

1.4 Setting‘Gabiohs
Gabions should be placed alternately as shown in Fig.1, so
that joints of gabions are not vertically straight. Gabions

should be connected each other by G.I.wire.

1.5 Filling Boulders
It is inevitable that the size of boulders is reguired to

be bigger than the size of mesh of gabion. It is recommended



that the bigger size of boulder should be placed surface of

gabion and the smaller size inside.

1.6 Protection of slope by gablions

If gabions are applied for'protection of river banks, both
the top of embankment and the river bed should be protected
from scouring as shown in Fig.2a. Gabions placed on the
embankment and river bed shouid have enough lengfh. S?ace
hetwéen the original groaund and the gabion should he filled
with soil or rocks so that no water can run. If the gabions
are installed higher than the original embahkment, backfill
works will be necessary as shown in Fig.be In this Case,it.
is recommended to plant weeds or low trees with much roots

on the filled portion.

1.7 Interval of spurs _

Tf spurs are installed closely, it would be uneconomical
and if the interval of spurs is %too wide, the effect of
spurs will bescome small and scoring may occcur in the the
embankment between the .spurs. The interval should be
determined taking into account the characteristics of river
such as velecity of flood flow, width of river and bed
slope, during both the normal and flood. time.: 'If‘ is
generally recommended that the interval should be about Ewo.

to three times the length of spur.

1.8 Excavation of river bed
1f a river is very small, it is recommendable to dig a
ditch of about 2 m wide in the low bed of the river in order

to guide the river flow in =& suitable part of the river.

1.9 River training near wvillages and'hoﬁses
If villages and/or houses are near to river embankment, it
will be insufficient to protect the bank .only by

installation of spurs. The slope of the embankment shouldrbe



protected by gabions as well . Required number of spurs will
differ from the prevailing river conditions, It  is
emphasized that the installation of spurs should be started

from the upstream site of the damaged embankment.

1.10 . Installation of gauge for measuring water level on the
pier of bridge

It is recommended to install the gauge on a pier of bridge

in order to know the fleood water level. Information of the

flood water level could be easily obtained from the

inhabitants and the flood discharge would be estimated.

2. River Training Works to be done in future

2.1 Bed Protection Works

Flow in all the rivers in Nepal is rapid. River bed:in
flood time considerably differ from that in normal time. It
is deeply scored and the collapse of embankment may take
place. In order ot avoid such collapse, two methods will be
considered. One is to place gabions deep enough in river
bed, and the other is to make the bed slope gentle by means
of executing bed protection work. If the bed protection work
is carried out; attention.should be paid to the following

points.

(1) Bed protection work should be firmly attachéd
to both river banks.

(2) Aprons should be placed both in upstream and
dowﬁstfeam reach of the bed protection works.
The lengﬁh of downstream apron should be about
three to four times longer than that of
upstream one:

{3} The height of drop by Single bed ﬁrotection

work should not exceed 60 cm. If the work

— 6 3 —



exceed 60 cm, the work should be divided into
two.

(4) The required top width of bed protection work
differs from river conditions. However, the
minimum width.should be 2 meters. _

(5) Slopes of riverbanks should be protected by
gabions at least about 10 m at the bed

protection work.

2.2 Foundations of Spur and Slope ProtectionIWOrks

Most - of the damages and collapse _of spurs and slope
protection works are due to unsuitable ceonstruction of
fundation works. Spur as well as slope -protection works
should not be put on the original ground, bubt they éhould be
placed .after excavating the ground one to two meters deep.
After placing gabions, backfilling work should be made upto

the original ground surface.

- 2.3 Direction of Spurs

All the river reaches in Nepal cannot be protected by
spurs cor slope protection works. Because _éuch works are
costly and time consuming. Once -the river can be controlled
by means of the above measures, it.is recommended that the
direction of spur should be changed gradually to upétream
direction. It is expected that sands will be piled in front

of spur by changing the éngle of its installation.
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