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PREFACE

In response to a request from His Majesty's Government of Nepal, the
Government of J&pan has decided to conduct a Basic Design Study on the
Project for Nafural Water Fisheries Development and entrusted the study to
the Japan International Cooperation Agency (JICA). JICA sent to Nepal a
.survey team headed by Mi. Naoyoshi Sasaki, Deputy Director of Fisheries
Technical quperatiOH Division, Forestry & Fisheries Development Cooperation

Department, JICA from March 18 to April &, 1990.

The team exchanged views with the officials concerned of lHis Majesty's
Government of Nepal and cénducted a field survey in Pokhara, Trisuli and
Godawari. After the team returned to Japan, further studies were made and

the present report was prepared.

I hope that this report will serve for the development of the Project
and contribute to the promotion of friendly relations between our two

countries.

T wish to express my sincere appreciation to the officials concerned of
His Majesty's Government of Nepal for their close cooperation extended to

the team,

June, 1990

Kensuke Yanagiya
President

Japan International Cooperation Agency
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SUMMARY

The:fishgriés in the Kingdom of Nepal méy be classified into two branches:
.capturéd Fisheries, directed mainly at natural rivers and lakes; and
aﬁuadulture,.centered around the production of Chinese and Indian Major
_Cafp@ Whereas produCtioq by the captured fisheries has been static over the

past decade, aquaculture has shgwn a major gain.

The “impressive growth in aquaculture production in Nepal is attributable in
large ?art fé an expansion of production areas in the Terai region, which is
highly suited to pond cultufe. However, the great bulk of the water areca
céﬁabie;of being ised for aguwacultural production in this region are already
being used for this purpose, meaning that any future increase in output will
have to depend on productivity gaihé. Thus, aguaculture production in the
Térai region based on the extensive culture method is approaching its

naturai limits.

on the other hand, since the preponderance of natural water bodies in the
country, located in the Midland region, remain undeveloped, if their vast
waters could be utilized for fishery purposes, it is believed that fish

- production would increase sharply.

The per—capita consumption of fish products ih_Nepal averaged 0.5 kg over
tbe 198586 period, which is an exceptionally low level even in relation to
the 8.1 kg average for less developed countries (LDCs). In order to improve
the nutritional intake.of the Nepalese people, His Majesty's Government of
Nepal (HMG) is attempting to raise per-capita fish consumption to 1.2 kg by
the final year of the 8th Development Plan,

HMG has formulated a policy governing the utilization of natural water
bodies.for fishery production which centers around the development of cage
culture'ih_lakes in the Pokhara Valley, -along with the establishment of seed
production and aguaculture technology for indigenous species, Effects are
underway toward'implementing these plans, with- Pockhara positioned as the
base for the former objective and Trisuli.for the latter. A survey on the
forms of riverine use, conducted principally at Trisuli, has been proceeding
smoothly, aided by the findings of a mini~program for fisheries development

inaugurated by the JOCV in 1987.



Cage, cul‘t;ure in the. Pokhara Véll'e_y' has "sbread ‘rapidly, thanks to technical
cooperation from-JOCV. As a reé'ult, 'seed brd‘duét’idn- at'-the Fisheries
Devéldpment Centers (FDC) in the Terai. reglon has been Lotally unable to
keep up with demand, resulting in a chronic’ shor{:age of seeds 1n the Pokhara
Valley. The' most 1mportant problem at present for Nepal's flsh:mg :Lndustry
is to expand the fish productlon of varlou_s spe_mes . anrd, to _ach_leve. this .
goél, ‘there is a need to expand the ‘area of pond dulture and 'gré'atly '
increase the supply of seeds, The lack of faCllltleS in the Pokhara Val]_ey
for seed productlon .is, thus, a major bottleneck in the program to- boost

production volume.

In order _-tc pronote the use of n.atural water bddies ‘for’ fish‘:product:ion'; HMG
has'identified a need to’ c_onéolidate the 1imﬁdlbgica1 rasearch 'a.lctivi'ty
programs at Pokhara FDC-and the riverine research activity programs at
Trisuli FDC, which have thus far been opératéd independehtl'y,'an'd'qévelop.an
efficient level of teéhnology_. It hag selected Godawari as'the area ‘best
suited logistically for an organization to coordinate research activities in
both FDCs, and Begnas as the site for a center designed to supply seeds to

the Pokhara Valley and also play a central role in limnological research.

A "Project for Natural Water Fisheries Development" has been formulated to
establish these two centers, and a request has been made to the Government

of Japan for a grant aid to help implement this plan.

Upon receiving this request from HMG, the.Japan' International Cooperation
Agency {JICA) dispatched a Project Formulaf_ion Team to Nepal to study-the
Project for Natural Water Fisheries Development (hereafter called "the
Project") and determine the appropriateness of extending aid for this

program,

Based on the report of this Project Formulation Team, the Government of
Japan decided to conduct a Basic Design Study on the Project. To implement
this survey, JICA dispatched a Basic Design Sf.udy Team to the Kingdom of
Nepal from March 18 - April 6, 1990, '

This Basic Design Study Team validated the contents of the Reguest with

respect to the plan to develop Fisheries Development Centers at Pokhara and

Godawari. For purposes of evaluating the suitability of the Project and the

~ ii -~



scope of the facilities and equipment plans, the Team conducted a field
survey. on- the staﬁe of Nepalis aquaculture industry, activity patterns for
similar faecilities, and the plans for Project implementation and management,
In addition, a topographical and géological survey was conducted at the

probosed Plan sites for construction of the related facilities.

Based on the field survey and discussions with concerned officials of BMG,
the Basic Design Study Team concluded that it would be appropriate, for
purposes of increasing cage culture production in the Pokhara Valley and
establioﬁihg'seed production and aquaculture technology for indigénous
species, to construct facilities and provide the requifed eguipnent for a
Seed Production Center at Begnas, under control of the Pokhara Fisﬁeries
Development Center, a Fishermen Training Center at Phewa, a Fish Collection
Shed at Rupa, and a facility to .coordinate research on natural watexr bodies

at the Godawari Fisheries Development Center.

Following further analysis and evaluation of the findings of the field
survey, the Team prépared the following outline of the facilities deemed
necessary and appropriate for implementation of the subject Project.
Regarding oith the equipment for laborafory, seed production, training and
seed transport, since a Projectutype Technical Cooperation Progrémme by JICA
is anticipated in cordination with the subject Project, and the Team
believes that it will be more effective to furnish the said equipment in
accordance with the progress of the Technical Cooperation Programme, the
Team centered the Basic Design Study on the buildings, the civil engineering

work and the materials for aguaculture and fishery use,:
1, Begnas Seed Production Centers:’

(1) Construction program:

a} Administrative office : _ 487.00 m2
b) Hatchery for indigenous species 224,00 m2
c) Hatchery for Chinese & Indian Major Carp 245,00 m2
da) Feed production shed 72,00 m2
e) Storage house . 144.00 m2
£) Night quarters 61.25 m2

- iid -



(2) Civil engineerihg work:

k

‘a) Brood ponds - o ' S 50 '405m,(k;4)
b) Nursery ponds. - o o © 40 % 25 m.(x 6)
| ' | 25 . x 20 m (x-40)
¢) Raceways o o 1. x- 6 m:(x~10)_
o | 12.5 x 2.4 m (x 2)
d) Stocking ponds - - T : .+ 2 % 3 m (x 10}
@) Water intake facility '
£) Filtration tank |
g) Water supply and drainage chanhels
h} Road . B :.. Co C 6-m width; -
_ ' --2,i00 m.iength_,-
i).Connecting bridge - . : . 7 om widthj; 10 m
3) Dike . ' S - . Crown height 3.0m
Length - 343 m

{3) Equipment and materials:

a) Ice making facility 500 kg/ 24 hours.
b) Draft chambers , 2 units

c) Emergency generator ' © '35 KVA.

2, Phewa Fishermen Training Center:
{1) Training building 264,0 m2

3. Fish Collection Shed at Rupa:

(1) Fish Collection shed 32.0 n’
4. Godawari Fisheries Development Center:
(1) Research & administration building 245,0 m2
(2) Raceways ' 1 x 6m {x 10)

12.5 x 2.4 m (x 2)-
5., Materials for Agquaculture and Fishery Use:

(1) Materials for cage culture ’ 1 Iot

- iy -~



(2) Materials for penculture.. 1 lot

(3) Matérials for Gillnet 1 lot

Thé“périodxof édﬁstructipn‘is expected to require a total of.15.0 menths
froﬁ-the'Cohsultant Contract betweén thé HMG ‘and a Japanese Consultant,
cohprising? 4;0 months for detailed designs, tenders, and contracts and 11
months (from the date df'cqntract) for the first phase, and a total of 11.0
months from the Consﬁltanﬁ Contract, comprising: 3.0 months for detailed
désigns, tenders, and contracts and.8 months (from the date of contract) for

the second phase.

The Séed'Productioﬁ Cenfé: at Begnas, the Fishermen Training Center at
Phewa, and the Fish Collection Shed at Rupa will all be under the
'supervision-of the Pokhara Fisheries Development Center, while the Godawari
'facility'will'be under the control of the Godawari Fisheries Development
Center, with overail responsibility for operation and maintenance of all
facilities vested in the Fisheries Development Division (FDD) of the
Departmenﬁ of Agriculﬁure. Since the necessary expenses for faecility
operation have already been appropriated in the 8th 5-Year Plan, no problems’

are anticipated in this connection,

The equipment and materials for aguaculture and capture fisheries are to be
sold to fishermen who have comﬁleted the training programs, and £he revenues
from these sales are to be placed in a special reserve fund for fishery
development, which will be drawn on for the purchase of replacement
purchases of aquaculture and fishery equipment, subject to the prior

approval of the Government of Japan.,

Tf the Project ié implemented, resulting in the construction of a Seed
Production Center at Pegnas, a Fishermen Training Center at Phewa, and a
Fish Collection Shed at Rupa, an increase in seed production together with
an improvement in agquaculture productivity can be expected in the Pokhara
valley, which, in turn, will lead to a growth in the supply of animal

proteins for the Nepalese people,

The benefits resulting from seed production are expected to far outweigh the
costs of operating the Pokhara Fisheries Development Center. In addition,
the building of a coordinated research facility at the Godawari Fisheries

bevelopment Center for the development of production from natural water



bodies wiil'result in more éffective diffﬁsion-of,résearch'findings at
Trisuli and Pokharé, and this may.be_éxpectea to contriﬁute significéntly to
the expansion of_production from'both.captured fishéries énd'équaculture_
operatiohs in natural”wéter'bodies; Ahd,_Baseﬁ on the.equipmenf supbly
programs fqr“both'fiéhery sectors, which are to be simultanéogsly‘
implementéd, an  increase in.both production: and fishermen!é incomes can bé_

anticipated.

Based on the above considerations, the Basic Design StudyfTéam céﬁdludés
that there will bie major significance in implemeﬁting the subject Project én
the basis of grant aid cooperation from the Government of Japéh; '

"
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' CHAPTER ONE:  INTRODUCTION

F.'reshwat.e'r-aquaculture in-Nepé'l have developed rapidly as a result of
technical and f-ﬁnding sﬁpﬁort from the ADB, other international agencies,
and ‘various foreign count_riés, including Japan. In particular, the
Iaquacu-lture ihduétry,- utilizing the village ponds of the Terai region, has
e#panded 'signi'fic'a.ntly, thanks to a rise in the levels of seed production
tec-:hnology'énd a diffusioh. of aﬁuaculture techniques. As a result, 4,500 ha
of the 5,000 ha of water af’ea_s capab_le'of being used for aquaculture
purpbses’ in the Terai are already under cultivation, leaving very little

room for new development. in this region.

HMG has, therefore, decided to. put major-emphasis in its 8th 5-Year Plan
(1950/91 - 1995/96.) on the .dev'el()p'mént ‘of natural water bodies, which
incérpo__raté a much 1argér_aréa than the village ponds of the Terai region,
particularly thé_né\tural and a;.’ti.ficial lakes and rivers of the Midland. In
order to promote the utilization of fish. resources in natural water bodies,
the HMG has determined a néed to unify the hitherto separate activities of
the Trisuli Fisheries Development Center, which is oriented to research on
seed production and aquaculture technology on indigenous species to
encourage riverine development, and those of the Pokhara Fisheries
Development Center for tlié-promotion of cage culture in lakes as a means of
improving the efficiency of technical development in these fields. The
Godawari Fisheries Development Center has been selected as having the best
logistics for coordinating research acti.vities on natural water bodies in
Pokhara arl_id Trisuli, while the Pokhara Center has been chosen as most
appropriate for seed production and supply to the Pokhara Valley as well as
for playing a._ central role in limnological research as well as fishermen
training programs. A "Project for Natural Water Fisheries Development" has
been formulated to govern the development of these facilities, and the HMG
’has made a reguest to the Government of Japan for a _grantﬁin"aid and

technical cooperation to implement this Plan,

Upon receiving the request from HMG, the Japan International Cooperation
_Agency (JICA) dispatched a Project Formulation Team to Nepal from November
28 to December 10, 1989 to study the Project for Natural Water Fisheries

pevelopment {henceforth called "the Project™).



This Project Formulation Team validated, thrbﬂgh'diémussiens with concerned.
officials, the preseht'conditions'in Nepal's'aquaculeure'iﬁdustfy,_the_
ﬁecessity of .the Pfoject in_light-of the national deyelopﬁent_objectiees, as
well as its background and objectives and also. conducted a-site survey. As-a
résult of thls survey, it became clear that the PrOjECL would contrlbute 1n
a major way to the development of the country's aquaculture and. to. ‘the
riverine fisheries in general. The Team, accordingly, confirmed the’

apprepriateness'of extending cooperation for this Project.

Based on the feport'of the Project Formulation Team, the Govefnment of. Japan
decided to cerry out a.Basic Design_Study'bn‘the‘eﬁbject'Preject} For -
purposes of conducting this survey, JICA dispabtched a Basic¢ Design Study
Team to Nepal from March 18 to'Aprii 6, 1990, led by Mr.Naoyoshi Sasaki,
Deputy Head of the Fisheries Technical Cooperation Division, Division for

Coopération in Agriculture, Forestry, and Fishery bevelopment, JICA.

This Basic Deeign Study Team validated the coﬁtents of the Reguest relative
to the plaﬁned development of the Pokhara and Godawari-Fisheries Development
Centers and, in order to examine the appropriateness of the Project and the
scale of facilities and equipment, undertook a field study on the present
state of Nepal'’s aquaculture, eceivity pattérns for similar facilities, and
the implementation and operating structure for the Project. A topographical
and 'geological survey was also conducted on the Plan sites for facility

construction.

The basic understandings reached in the course of discussions between the
Team and the HMG during the field survey were consolidated into a Minutes of

Discussions, which was signed by both parties.

Upon returning to Japan, the Team analyzed and examined the survey findings
and recognized that the Project would make an effective contribution to
fisheries development in Nepal. The Team then prepared a Basic Design, which
included suggestions on the optimum scale of the Project and the facilities
and equipment to be provided as well as project costs, evaluation, and
recommendatlons. This material is- presented in this Report on the Basic

Design Study.



Details on Team composition, discussants in HMG, the itinerary of the field
survey, and the Minutes of Discussions are shown in the Appendix following

the repoft.



CHAPTER TWO: ~ BACKGROUND OF THE PLAN
2.1 Profile of the Kingdom of Nepal:
2.1.1 Geographical and Climate Characteristics

The Kingdom of Nepal is situated in the séu_thern foothills of the Hima].aya
Range, It is a long, narrow country, extending, in aﬁ east-west direction,

© N latitude. The area south

from 80° - 88° E longitude and from 27° - 30
of the Himalaya range is made .up. of a number of ldng, __nai:row ridge lines,
followed by a central mountain-region chara_dtefiiéd by gentle slopes and
altitudes of 600 - 2,(500 m,., But altitudes increase again iﬁ the rugged
Midland, cont'ai.ning several peaks .i'n the 3,000 m class, which rﬁns in an
cast-west direction into the Mahabharat range. a.r!d then into an alluvial
plain of about 200 m elevation, Thlis, over a short north-south distance of

only 100-200 km, there is a variation of some 8,000 m in altitude.

Mepal is at about the same latitude as Aamami Island (in Kagoshima
pPrefecture) and belongs to the _sub—tropical =zone but, owing to variations in
altitude, there are major climatic differences. The country divides

generally into 3 areas: the Himalayas, the Midland, and the Terai plains.

In the mountainous district, over 3,000 m high, the maximum summer
temperature does not exceed 20° C, while minimum winter temperatures fall -
below — 10° C. The monsoons, which arrive between late May and early June,
bring rainfall to the southern side of the main Himalayan ridges. and dry
winds to the northern side. Accordingly, total annual precipitation on the
northern side of the Himalayvas does not exceed 1,500 mm, while, in the
Midland on the southern slopes, the average is about 3,000 mm, with Pokhara

at the 4,000-4,5000 mv level.

The climate in the Midland is mild, For example, in Kathmandu, at 1,300 m
elevation, average January temperatures run 0°C and those in July 250(3,
evidencing a relatively gentle te‘mperature_ curve, In the Terai, the cliﬁtate
closely resembles that of India, with maximum summer temperatures of over
40° C, with minimum winter readings never falling below 50 C. Average
rainfall is 2,000 -~ 2,500 mm, of which 80% is concentrated during the

monsoon season from June to September,



While the Teraifplain is flat, its climate is guite unhealthy—— both torrid
and-hﬁmid. FOrmerly, tﬁe'area was covered with dense forests, with malaria
rampant. For fhis reason, despite the fact that 2/3 of Nepal's cultivable
land is found on the Terai plain, until recent times, the bulk of the
Nepalese population had been concentrated in the Midland. However, under the
pressure of a 2.6% per annum population growth as well as a chronic food
shortage, BHMG has been attachlnq top priority to agricultural development in

the Terai, whlch'has huge leeway for growth.

Based on the government's pelicy.of concentration on the agricultural
ﬁevelopmeht of the Terai regionfaﬁd iﬁs corollary resettlement program
taﬁgeted at thie fegion, 43,6% of the nation's total population now lives on
the Terai plain, vs. 47,7% in the Midland hill area and the remaining 8.7%
in fﬁe mouﬁtainouS'regiens. About 10% of the Midland hill district is
considered afable, while 40% of the Terai plain is already under

cultivation.
2.1.2 The Economy

- The major pillar. of the Nepal economy is agriculture, which accounts for
about 60% of GDP, However, while agricultural productlon increased slightly
in 1987/88 and 1988/ 89, the real growth rate from 1981 to 1986 average only
3.5% per year, barely axceeding the 2,6% population growth.

From the standpoint of employment patterns as well, the country shows a
major reliance on sell-sufficient agriculture., According to the 1981
Census, 91.1% of all workers {persons 10 years or older engaged in gainful

pursuits) were engaged in the agriculture, forestry, and fisheries.

wWhile the bulk of the population is highly dependent on agriculture,
productivity in this sector is guite low, owing fo the steep topography and
the country®s narrow configuration., In addition, under the relentless
pressure of population growth, agriculture is spreading to marginal areas
that are not necessarily suited to cultivation. And, as a result of
indigcriminate logging, which has reduced the proportion of forest land to
total area to a bare 0,6%, water retention of the land has fallen, while

rain-induced erosion has become very acute, and haphazard, unplanned grazing



has led to destruction of the land, All-of these factors have-produéed a

decline in agricultural'production=capacity'per unit of area.,

Under present conditions, where available land for agricultural.expansion in-
the Terai has almost aisappearedfﬂa'need hasrdeveloped to‘tap_the
" productivity of lands in other parts df'the country, in¢luding the Midlandg,

subject to. a carefunl consideration of ecological factors.
2.1.3 Religion and Ethnic Groups

The Kingdom of Nepal is the only éountry in”the worid.to'have éstablished
Hindu as the nation's official reiigion."The caste system, which is
inextricably linked to the Hindu religion, is éh.integral part of the
nation's life'ahd,*even though prohibited:by law, remains strongly imbedded
as a social custom, creating.humeroﬁs social pfoblems, such as occupational

patrimony and conflicts due to marriages bhetween castes,

MNepal has a variety of races, ethnic groups, languages and cultures coexist
within the country's small area. The ethnic groups can be classified into

those of Tibetan-Nepalese extraction and Indo-Nepalese groups . -

This minute etlhnic pattern.coincidés also with linguistic afeas. The
Tibetan—Nepalese groups belong to the Tibetan and Burmese language groups,
while the Indo-Nepalese speak a language derived from the Ihdo—Aryan
tongues. These reépective ethnic groups tend to. live ‘in areas of similar

altitude.

2.2 State of the Nepalese Fishing Industry
2,2,1 The Position of the Fishing Industry:

The share of the fishing industry in Nepal's GDP is guite small relative to
that of livestock raising and forestry. For the inhabitants of the Midland
hill region, which is poorly endowed for agriculture, livestoék has become a
key source of both nutrition and income, The.total number of livestock--—
cows, water buffalo, goats, and sheep ~- is said to be equal to the nation's

human population. However, the pattern of livestock breeding is almost



entlrely exten51ve and domlnated by small family units, resulting in low
product1v1ty, while the, dlsorderly and 1ndlscr1m1nate grazing has caused
serious damage to the natural env1ronment in addltzon, since cows may not

be slaughtered, for rellglous reasons, they cannot, with few exceptions, be

. used as food, and so dairy products have become the nation's only major

source of protein.

Although a landlocked country, Nepal containg many rivers, lakes, and
reservoirs. While the volume of fishery prodﬁction is not large, the country
holds.high.expectations‘for the growth of its_natural water fisheries and
aguaculture, This is because these resources can be harvested without risk
of environmental destruction and in full harmony with the ecology. Moreover,
production costs for fishing_aétivitf'are extremely low, while protein value
is very.high..Also, fishing provides employment and income opportunities to
people of low social strata., In addition, fish, like lamb, is an animal

protein that can be eaten by all castes.

The total water area of Nepal is 395,0Q0 ha, of which natural lakes comprise
5,000 ha and,reservoirs 332 ha, In addition, as a result of hydro-power and
irrigation projécts, a not inconsiderable water area is expected to be added
-in the future, Hydrofpoﬁer projects, in particular, in a country with few
other natural resoﬁrces, are attracting major priority, in view of the
abundant Qater and steep gradients throughout the country. HMG is,
therefore, paying close attention to the possibility of using the reservoirs

formed by newly constructed dams for fishery development purposes.,
2.2.2 The Fisheries

The fisheries is divided into captured fisheries and aquaculture. While the
former generally relies on fishing lines, nets, and fish traps, gillnets are
also employed in lakes in the Pokhara valley. In the Terai, the rivers are
quite wide and gentle but, in the Midland hills, they are rapid and rocky.
Also, during the rainy season, the extreme increase in water volume renders
fishing activily impossible. Thus, the captured fisheries has nol developed
in such areas, with productivity low, Catches are being taken by means of
dynamite and poison, which is leading to a contraction of the natural

Yresources,



The. volume of fish productlon from all sources in 1984/85 "totaled
approxlmately 5,000 tons, 1nclud1ng 2 200 tons from captured fleherles and

2,500 tons from aquaculture.
2.2.3 Agquaculture

In contrast to the S£atic pattern of fishery production for more than a
decade, aquaculture output has shown steady growth, having increased five=-
fold from 500 tons in 1975 to 2, 500 tons in. 1985. The bulk of thlS growth
has occurred in v1llage ponds on the Teral- thus, past “growth has been
largely thé result of an expan31on of aquacultiral pond area. But 4, 500 ha
of the 5,000 ha of ‘water area avallable on- the Terai for aquaculture use are
believed to be already under cultivation and so, in terms of further
productlon 1nereases, “there is a need to raise the product1v1ty per unit of

area and develop new cultivation areas.,

HMG} while continuing to base the country's aquaeulture-prodUctionkin the:
Terai region, has recognized the acute shortage of peud.areas to support
further aguaculture activity in this region, It'has,:thefefore, for some
time, had a plan to utilize large natural water bodies for f1shery
development and so hab eofe to attach urgent prlorlty to flshery development

in the rivers, streams,'lakes, and reserveoirs of the Midland.

The important species for agquaculture are common carp, grass carp, ailver
carp, bighead carp, and Indian major carps known as rohu, catla, and'mrigal
{naini). Such cold water species as asala, katle, and_sahar have been
important in the captured fisheries, but, in recent years; with the
increased interest in the development of natural water bodies, these species

are also being carefully studied as candidates for aquaculture.



2.3 Projects for Figheries development and Foreign Aid:
2.3.1 Technical Cooperation in the Initial Stage

Except for - the USAID boat construction project, virtually all fishery-
related projects carried out to date in Nepal have been targeted at

aquaculture.

Modern aquaculture in tﬁis.country got its start with the introduction of
indian major carp iﬁ-1945. But, properly speaking, full-scale development in
this field did not start until 1962/63, with the construction of a hatchery
at the Godawari Fish Farm, based on USAID assistance. Since then,
government-run Aquacglture Seed Productiocn Cehtets have been built in
various:pérts.of.;he country, primarily in the form of technical cooperation
from the WFP and the FAO/UNDP. Research at these Centers has been conducted
Cnr artificial insemihation and hatching technology, which have given a good
base to the country's aguaculture. Japan tooc has provided technical
assistance through the dispatch of JOCV teams, the donation of eguipment and

materials, and the training of Nepalese officials in Japan.

In.19f5, under the “"Integrated Fisheries and Fish Culture Project",
implemented by UNDP/FAC, the effectiveness of pond culture integrated with
agricultural production, for carp, ducks and hogs, was clearly established,
Since that time, Nepal's aguaculture has split in two directions:
polyculture in village ponds on the Terai and cage culture in natural lakes
and reservoirs, JOCV extended technical cooperation in association with
UNDP/FAO experts, in the conduct of basic research on natural water bodies
{(rivers, lakes, and reservodirs), the introduction of cages into natural

lakes and reservoirs,
2.,3.2 The "Agquaculture Development Project® of the ADB:

There are 5,000 ha of village porids in the Terai region, of which the great
bulk are. suitable for agquaculiure. In the ADB Sector Study focusing on this
area, major potential was identified for expanding fish production via the

development of wvillage pend culture in Terai.



Under the "aguaculture’ Development Pro;ect" of the ABD, in- ‘thé publlc.
sector, .a plan wag developed for establishing facilities’ and strengthenlng
the 5 existing Flshery Development Centers in, ‘the Terai ‘plain of Central

Western and Mid-Western reglons. In the prlvate secLor, the plan comprlsed
the improvenent of 2,000 ha of existing ponds’ and the constructlon of 800 ha
of new ponds, thlough flnanc1ng by the Nepal Agrlcultural Development Bahk

the constructlon of 25 new seed production facilities; and the provision of
credits to fishermen, with the Janakpur Fishery Development Center éérving

as the base for this. activity.

Based on this"Aquaculthre Development Projeot,'the'technology'eStablished'at
the government's Fishery Dévelopment Centers has been diffused in the
private sector, and this, combined with the supply of high quality seads,
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2.3.,3 The 2nd ADB Aquaculture Development Project

Based on the success of the first Aquaculture Development Project, HMG;'With
further aid from ADB /UNDP, drafted a second Aquacultural Developméht
Project in 1986, which is now being implemented, This Projéét is intended to
expand fish production, increase employﬁent opportunities and incomes'amoﬁg
fishermen, improve the foreign exchange balance through fish exports,- and
promote agquaculture among small-scale farming-households as a means of

eradicating poverty in rural areas.

This 2nd Project aims, at the public lewvel, at increasing'Seéd production
capacity, strengthening the 6 existing Fishery Development Centers in the
Western, Central, and Eastern development regions, reconstructing existing
Fishery Development Centers in the Far Western region, and constructing new

Fishery Development Centers in the Mid-Western development region.

In the private sector, the Project calls for funding construction of 1,400
ha of new aquaculture ponds in Terai and improving fingerlings production
and fish distribution facilities. It alsc incorporates research, public
information services, and training programs with a view to exparnding

productivity and earning power within the capabilities of local fishermen.,

Hlo_



2.4 The Fisheries Development Plan:
2.4.1 The 7th 5-Year Plan (1984/85-198%3/90)

Under HMG'S'7th S5-Year Plan {1984/85-1989/90), with a view toward maximum
utilization of the Terai village ponds, human resources and facilities were
concentrated on a priority basis in this region, and a start was made on
Irésearéh'and training programs geared to production. But the Plan also took
note of the watet'resources of natural water bpdies, with surveys on the
._fiveiinerfisheries development potential of these bodies accorded high
priority. As the central facility for aquacultural research and training for
warm-water species in village ponds in the Terai region, an Aquaculture

Center for Training and Allied Research (ACTAR) was established in Janakpur.

In cdmparisoh With-thé'we11¥developed village ponds in Teral, aguacultural
developmeﬁt in natural water bodies has lagged. The total water area of
Nepal,ras of 1986, was 735,000 ha, of which village ponds comprised 5,000 ha
and irrigated'riée fields 325,;000 ha, with the remainder accounted for
entirely by natural water bodies, In the future, another 78,000 ha of
reservoirs afe to be created through hydro-power and irrigation projects.
and, even allowing for the planned 1,400 ha increase in pond areas in Terail
under -the 2nd Aquéculture Development Projeclt, the vast undeveloped area.of
natufal water bodies far exceeds the remaining pond areas in the Terai

region.

2.4,2 Draft 8th 5-Year Plan (1990/91-1994/95):

The draft 8th 5~Year Plan (1990/91-1994/95), as priority policies in the
fishery sector, continues to pursue expansion of aguacultural pond in Terai,

while also coming to grips with full-scale fisheries development in natural

water bodies,

In this 8th Plan, the following four areas have been given precedence in the

ptilization of natural water bodies for fish production:

i) Environmental protection and the implementation of fishery resource

studies in natural water bodies.

._ll-.



2)

3}

4)

Extension of cage and pen culture.

Utilization of commerciélly significant indigenous species --— . asala,

katle, and sahér -~ for fisheries production.

Establishment, expansion, and equipping of a Fisheries Development
Center at Godawari as the headQUartéfs%fér natﬁral water body:study;
having the Pokhara Fisheries Development Center -take charge of

limnoleogical study and maklng the - Trlsull Flsherles Development

Center responsible for rlverlne-study, strengthenlng the Inland

Fisheries Development Officé at Kulekhani to take charge of flSherlES.

development in reservoirs.

The JOCV is currently engaged in a ﬁini—progfam involving the diSpatch of a

team to the Trlsull Fisheries Development Center, and expan51on and

improvement of the Center with a view to strengthening its operatlons. JOCV

has also been continuing a program to extension ‘of pond culture and’ conduct

basic research on the reproduction technology of cold-water species,

artificial feed, and rivers.

The two main-achievements to ‘date in aquaculture developmeﬁt-in Nepal'ls

natural water bodies, mainly resultiﬁg from the JOCV programs, have been the

following:

1)

2)

Although only on an ekperimentél scale, success has been recorded in
the artificial breeding of the main commercial cold-water species:

asala, katle, and sahar.

Success has also been achieved in cage culture in lakes in the
Pokhara Valley. This cage culture has been demonstrated to be .of high
profitability and has been diffused among private farmers, resulting

in a present annual output of some 65 tons,
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2.5 Background .and Nature of the Request: -
2.5.1 History of the Request

The rapid growth in aquaculture_produétion in Nepal reflects the priority
HMG:has attached to developﬁent in the Terai region, which is endowed with
many village ponds suitable for aquaculture. As a result of this policy,
seed production technol0gy'hasrimproved, while aquaculture technology has
beén émcothly transferred to the priﬁqﬁe sector, An even more direct
stimulus has been the.éxPansiOn.of-aquaculture pond areas on the Terai
plain. However, the great bulk of the available water areas in Terai for
aguaculture use aré said to he already under cultivation, and this poses a

major_roadbldck to further production increases in the regiom,

on the other hand, since the bulk of Nepalls natural water bodies remain
undeveloped in the Midland hills, if these vast areas could be utilized for
fishery purposes, . a rapid increase could be expected in fish production, But
the research regquired to this end has only just begun and, with the
ekception of Pokhara Valley, virtually none of these natural water bodies

are yet being used for fishery purposes.

The Fisheries Development'Diﬁision in Nepél's Ministry of Agriculture has
drawn up plans relative to the fishery use of natural water bodies, geared
to the promotion of cagé culture in lakes and reservoirs and the
establishment of agquaculture technology for indigenmous species, with Pokhara
positiohed as the base for the former activity and Trisuli for the latter.

Efforts to implement these projects are now underway.

.Studiés on usage patkterns in river afeas, focusing mainly on Triéuli, have
been progreséing smoothly, aided by the results of the mini-program for-
fishery development that has been carried out by the JOCV since 1987, Cage
culture in Pokhara is also being rapidly diffused with technical cooperation
from JOCV, However, in view of the lack of adequate seed prodqction
facilities in the Pokhara Valley, fingerling supply has become an acute

bottlenack for the fulture expénsion of fish productiqn.

In order to promote the use of natural water bodies for fishery production,

HMG has concluded that there is a need to improve the efficiency of
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technical developmeht_by'cdordinatihg thé:actiQities of thé P¢kharaténd'
Trisuli Fisherieé Development Centers, which hévé”hitherto been operatéd
indépénden£1y. For thié purpose, the Godawari Fisheries Déve}oﬁmént Cehter
has been sclected as the organlzatlon best equlpped to coordlnate researchi
on natural water bodies at Pokhara and Trlsull, whlle the Pokhara Fisheries
Development Center has been ‘chosén as the slte 6f a center for seed
production and supply to the Pokhara valley and as the organlzatlon to play
a central role in limnological research and . fishermen training. The Project
for Natural Waters Fisheries bevélopment has bheen designed to provide the
above facilities, ‘and a Request has been made to the Goﬁernment of Japan

for grant-in—-aid cooperation to implement this Project.
2,5.2 Nature of the Request

The Basic Design Study Team condﬁcted a survef on- current conditions in the
target Project areas, topography and geOlogy; and the state of aquaculture
in various parts of the country and collected relevant data and_materials.
The Team also reviewed the Reguest submitted by HMG along with the subject

Project.

On the basis of these investigations and the discussions held with the
Fishery Development Devision of the'Ministry.of Agriculture, the Téém
validated the Nepal Request. As validated and discussed with the officials
concerned of HMG, the Reguest contained the following items, listed in order

of priority:

1. Pokhara/Begnas;

1} Brood ponds/nursery ponds.

2) Hatchery for Chinese and Indian Major Carp.
3) Hatchery for indigenous fish species,

4} Laboratory, -

5} Equipment for Laboratory.

6} Office cum meeting room

7} Protection dike.

8) Water supply and drainage canals,

9) Feed production shed.

10)Materials for cage fishculture and pen-culture.
11)}Materials for captured fisheries,

12)FRP boats with outboard engine,

13)}Vehicles with fish container,

14)Floating watch house.

15)Ice making fa0111ty.

16)Store room,

17)Net shed.



18)Motor cycles.
19)Garage.
2, Godawari.

1) Laboratory. _
2)-Equipment. for Laboratory.
3} Raceways.

3. Pokhara/Rupa

1)Small fish collection shed.
2)Equipment for above.

4. - Ppokhara/Phewa

1)Training facility for fish farmers.

At the diséussion stagé, it_was_decided to eliminate from the Request the
réquest for a connection road from Lake Rupa, since a budget had not yet
beén secured to acquire the required land and, at least for the time being,
piimary consideration must be given to establishing a proper production

structure.,

" Also, with regard'to the training of fish farmers at the Pokhara Fisheries
Development Center, the original plan was to locate this activity within the
Seed Productién'Center to'bé'newly built at Lake Begnas, Howevey, since this
site is'distant from the city of Pokhara, which would entail transportation
and lodging costs for the trainees, it was felt that it would be more
convenient to establish the Training Center within the existing Center at

Lake Phewa, and the Request was modified accordingly.



CHAPTER TIREL: NATURE OF THE PLAN
3.1 Plan Objectives:
The'objectivé of this Plan, based on the 8th 5-Year Development Plan of HMG,
is to promote increased fish préd@étion-and fishery'developmént in natural

water bodies in the lakes and reservoirs of the Midland,

The following facilities are to be provided, in accordance with the Plan

cbjectives:

1 A Seed Productlon Center to ellmlnate flngerllngs shortages in

cagéculture in the Pokhara Valley,_‘

2) Basic research facilities for riverine and limnological studies as well

as research on indigenocus species;

3) A Training Center for fishfarmers within the Pokhala Fisheries

Development Center;
4} Facilities and equipment to integrate research activities on natural
water bodes at Pokhara and Trisuli, to be located within the Godawari

Fisheries Development Center; and

5) A facility at Rupa to collect data of fish production,

3.2 Evaluation of the Request:
3.2.1 Justification of the Project

Per—capita fish consumption in Nepal, according to FAO data (1987 Yearbook)
averaged only 0.5 kg/year during the 1984—86.peri0d {supply: 7,793 tons;
population 16,484,000), This level is extremély low relative to the global
average for this period of 12.4 kg/year and even that for less developed

countries (LDCs) alcne: 8.1 kg.
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HMG, w1th a v1ew to improving the. nutrltlonal standards of the Nepalese
people, seeks to ingrease per- caplta flshery intake by the final year of the
8th'Development Plan to 1.2 kg/year and deems it essential to this end to

expand capture fisheries and aquaculture production in natural water bodies,

_Therpresent'iow levels of fish consumption may be attributed to inadequacies
in ébsoluféjsupply rather than to a lack of demand for fish products. To the
contrafy, except for committed vegetarians, fish has an important value,_
comparable: to goat'meat, as a source of animal prolein, with no religious on
its consuﬁption.'But,-despite the deep-seated demand for fish products,
owing to a lack of growth in capture fisheries production in natural water
bodies, reflécting:adverse natural conditions, the future increase in fish
supply will -have .to rely on an'expansion of aquaéulture output, But the
production of fish seed at Fisheries Development Centers around the nation
has been unable to keep up with private demand, leading to chronic supply

shortages.

For Mepal's fisheries, then, the most pressing matter at the present time is
to increase fish production, and, to achieve this objection, there is a
critical need to expand water surface areas for aquaculture and develop an

ample volume of seed production,
3.2.2 Management Plan

The Seed-Production Center to be established at Lake Begnas, the Fishermen
Training Center to be located within the existing Fishery Development Center
at Lake'Phewa, and the Shipping Shed at Lake Rupo will all be attached to
thé.Pokhara Fishery Development Center. The raceways and research facilities
to. be built within the Godawari Fishery Development Center will be attached

to the latter Center,

The total present staff at the Pokhara Fishery Development Center is 59,
comprising 48 technicians and 11 office workers, including 15 aquaculture
specialists, The FDD plans to add 6 aguaculture technicians to the staff by
the time the Project facilities are completed as well as 7 at the Begnas
Seed Center, 2 at the dea Branch Center, and 14 at the Phewa headquarters

of. the Pokhara Fishery Development Center,
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3.2.3 ‘Similar Plans; Relationship’ tb Other Aid: Progranis:

Aquaculture in Nepal has received aid from the ADﬁ_énd other ébufceéiand:has

developdd primarily in connection with warm-water ‘species in.theé village
ponds éf the Terai region, Howeve?, fbf'futﬁre'érowth,'it is félt:that the
most important area of aquacultural development will be among cold-water

species in the natural water bodies of the Midlands.

The ADB is currxently implementing its'zﬁdrhquaculufure Develo?ﬁent'Pféject
in the Terai region, but the ‘Mmain sources bf:assistahce for aguacultural
development in natural watet bodieé'in.the Midiands ha&e been the JOCV
(Japan) and IDRC (Canada), The contents of the subject Request from.HMG
iﬁcorpotates: a’ request for a grantuinmaid'for the'develoﬁment of natural
water body fisheries, which is a priority goal of the Bth 5-Year
DevelopmentfPian, covering new and expanded facilities for the Godéwafi
Fisheries Development Center, which serves as control héédquartérs} the
Pokhara Fisheries Development Center, which is to take chétge of
limnological development; and the Trisuli Fisheries Devélopment Center for
riverine development. The Request also covers technical cooperation in the

field of aquacuiture development, including the diSpafch of experts,’

among the 3 facilities that are the subjects of the grant-in-aid request,
the JOCV is already providing facilities under its Mini-program for the
Trisuli Fisheries Development Center, and so no immediate need was
identified in the report of the Project Formulation Team for expanding'these
facilities., Accordingly, this phase was not included in the Basic'Desiqn

Study.

The HMG highly values the important work of JOCV to date in fisheries
development in the Midland and, thus, has concluded that, if fisheries
development were implemented in natural water bodies in the Midland, it
would be most appropriate to seek cooperation from Japan, at both the

technical and funding levels, resulting in the presént Regquest,
3.2.4 Components of the Plan:

The subject Plan is composed of two elements: the construction of facilities

and the provision of research equipment and materials,
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Thé'requésted'cdnstruction progrdm is spread over four sites: Begnas, Phewa,
Ru@a (in the Pokhara_ValIey),-and Godéwari. The facilities at Begnas, Phewa,
ahd Rﬁpa'will:be attaéhed to the Pokhara Fishefies Development Center, while
those at Godawari are to be built on the premises of the Godawari Fisheries

Development Center.

The facility requested at Begnas is a Seed Production Center, to comprise
brood ponds, nursery pondé, hatchery for Chinese and Indian Major carp,
water intake and drainage_fécilities, administration and research building,
hatcherf for indigehpus speCies, warehouse, night guarters, raceways,
stocking ponds, ice making facilities, dike, and connecting bridge, The
above facilities,are7all réquired for the production of commercial species

and for aquaculture technology research on indigenocus species.

A Training-Facility for fishefarmers has been requested at Phewa to provide
training for new farmers and. also upgrade technical levels among existing
farmers, At Rupa, a request has been made for a Fish Collection Shed to

collect fish production and other data on fish from Lake Rupa.

A request has also been made for a Research and Administration building and
raceways at deawari. Godawari has been positioned as the core research
center for:fisheiy development in natural water bodies, and these facilities

are definitely reguired to carry out this function.

The equipment request covers such essential items as eguipment for a
hatchery, seed production, biological surveys, phsyiochemical experiments,
feed production, seed transport, and cage and pen culture, However, in
selection of equipment, consideration must be given to a parallel request
for technical cooperation.

3.2.5 Evaluation of the Request Items:

(1) ‘rhe Begnas Seed Production Center

1) Seed Production Center

a) Seed Producticon Ponds
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The target species at the Bégnas"Seed-Production'cente#'will bé:ChinéSe,
fndian major, and common carps. A brood:pond and nursery pond will be needed

of a scale sufficient to meet the planned produCtidn requireménts.

There will alsoc be a'requirement;'as an adjunct- to the hatchery for research
on indigenous species, a raceways, and also a small stocking pond for seed

prior to shipment,
b) Hatchery

Since Chinese and Indiaﬁ'Majdijcérp do not.spawﬁ naturallyﬁih pénds, a
hatchery is réqhiréd té induce spawning artificially. Requiréd facilities_at_
this hatchery are a conditioning tank-fo cbserve gonadal maﬁpration'éf_the
breeders, a spawning tank with current of 0.2 - 0.3 m/sewahiéh is effé¢tive
for Stimulating the parent fish spawn, incubation tanks for'collécting'énd
incubating fertilized eggs, and nursery tanks for the rearing of hatchlings

until emergence to the water surface.

c) Water Intake Facilities

Since all water useéd in the facilities is to be drawn from Lake Begnas,
water intake facilities will be reqﬁired. as the site ground level is lower
than water level of the lake, it will be possible to drawn in water via the

siphon method, and so this method will be used in the interest of operating

2C0NO0HY «

A well will alsc be required to draw in underground water for use as

general-purpose water at the various facilities.,

a) Filtration Tank

The lake water to be supplied to the hatchery will have to be filtered in
order to secure normal hatching of fertilized eggs and to eliminate

predatory fish,

e} Water supply and Draining Channel

izoi



Water supply and E_lra‘iniriq at the various facilities will, be based on the
open—cha‘nnel method, utilizing water level differences, which will be easy

to operate -and maintain in Nepal.
2). Hatchery for indigenous species

'I'hé target species to be reared at this Tacility will include. sahar (Tor
Put_itc'nfa) ~and kétle (Tor Tor}, indigenoﬁs species of the carp family with
high market value. while research on sahar and katle is being conducted alsoc
at Trisuli, the activity at Trisuli is directed primarily at river fish,

whereas the subject facility is designed to conduct research on lake fish,
3) Administration and Laboratory Buildincj

The research objectives at this facility will be to collect and analyze
basic limnoleogical data, analyze the findings based on ecological research
and lake stocking for various species, and conduct nutritiomal and food
study. These activities will require various types of rooms, including a bio

lab, chemical lab, and rooms for nutritional fesearch and draft chambers,

Also,; since the administrative functions of the Seed Production Center are
to be located here, there will also be a need for a Director's office, room

for experts, general office, staff room, library, and conference rooms.
4} Feed Production Shed

The feeds to bé produced at this facility will be produced on a very small
scale for use in seed .prodhction and for indigenous species, However, the
development of feeds Sui'téble for'aquacultural use from under-utilized
resources will be of considerable significance in terms of increasing fish

production in natural water bodies, which is a prime goal of the FDD,
The functions required for the subject facility will include operation of a
pulverizer, kneader, pelletizef, and other equipment; storage of materials

and finished products; and space for outdoor (sun) drying of pellets.

5) Infrastructures
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To ‘facilitate operations at the aboﬁe'f&cilities,;since‘an irrigation canal
divides the site in two;'a connecting bridge and road'willibé"féquired-to
' permit carrying éeed with trucks. Iﬁ'addition, a dike will be mdndatofyfto'
protéct the facilities from damage during rainy season along the banks of

the Khudi Khola.
6) Operating Facilities

For operating purposes, a warehouse,.fishing gear storage and net-repéir
area Will be,reﬁﬁired.-ln addition, a small ice plant will: be needed to make
ice, as required fof'seed transpbrt during the.oppreésively.hot summer
months. Also, during spawning andg hatching periods, long spells of night

duty will be required, creating a need for night quarters for technicians,

7} Equipment for the Research Laboratory and Seed

Production Use

The required equipment and materials include scales for shipping and

weighing fish, and a scoop nets.

The équipment needed for the hatchery, which is to be used to rear
indigenous species, includes} incubation tanks, nursery tanks, rearing
tanks, a blower for aeration, scales, and various types of instruments for

analyzing water quality.

The eguipment and materials for the administrative/research building will
include microscopes for biological observations, sample collectors for
gathering limnolocgical data, various types of instruments for measuring
water guality, analytical instruménts for nutritional experiments; draft

chambers, and general-purpose physiochemical equipment,

The equipment required in the feed production shed will include pulverizers,

kneaders, and pelletizers.
When commencing full-scale lake stocking program, it will be necessary to

monitor the effects of these programs in terms of determining the optimum

number and species distribution of the stocked fish and increasing recapture
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ratios as a means of maximizing the use of lake surfaces for fish

production, Gillnet materials will be provided for this purpose.

For purposes of distributing the Seéds produced at the facility and
providing technical Qﬁidance-for aquaéulture to private fish farmers, there
is a'nequirément for a small truck for seed transport, motor cycles with
small trailers for_tranSporting seed to places inaccessible to trucks, and,
in view of. the péor-road access to the opposite bank of the lake, an
outboard skiff for use in seed transport, extension activities, and

limnolegical surveys.
8) Materials for Aquaculture Use

In connection with increasing the volume of fish production in natural water
bodies, the present problem areas revolve arcund a shortage of seed and cage
materials. Accordingly, netting material will be provided for use in cage

and pen culture, as required to disseminate cage culture techniques,

Under this Project, the FDD plans te sell netting directly to fishermen,
with the proceeds from these sales to be invested in a revolving fund to
replenish nei.:ti'ng supplies. This is expect to result in an enlargement of

cage capacity and a corresponding increase in aquaculture production.
(2) The Phewa Fishermen Training Center

As the base for fishery development in the Pokhara Valley, the Pokhara
Fisheries Development Center / Phewa produce seed, edible fish, and ducks
and also serve as the core organ for limnological research on indigenous
species, extension of agquaculture améng fishermen, and programs to promote
fish production, along with administrative and management responsibilities

in the fishery area.

Cage and pen culture are not.necessarily-familiar with every Nepalese
fishermen. Thus, to expand aquaculture production, training of new entrants
is indispensable. Training in more efficient aquacultural methods is also
necessary for vet_:eran-f_ishermen as a means of raising productivity. This
sort of fishermen training is to be strengthened at the Pokhara Fisheries

Development Center under the 8th 5-Year Plan, and plans have been developed
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to stlmulaLe flsherles by raising product1v1ty per unlt of area. However,_
there is no reserve capaCLty for conductlnq tralnlng programs at: the
existing facility. Accordingly, the. subject’ fac111ty is 1ndlspensable for’
cage culture area to- develop fisheriesin: the future and achleving
production goals as well as providing the above types of training to:

fishermen.

Lake Phewa is the largest léke_in~Pekhara,_and 80 conﬁinuing limnological
researeh here is of the greaﬁest impertance. The preseht.quarters‘foi'this
research are on the second floor of the admipistration.building,'where'
successive JOCV volunteers have.carried'out their work. But this area
doubles as a biological laboratory and so is far too small to conduct
comprehensive limnoleogical research, including an evalvation of lake

étocking programs,

In view of the confined space for future service as a limnological research
facility and the lack of training rooms, it is vital that a new training

facility be built,
(3) Fish Collection Shed at Rupa

While Lake Rupa is the most productiﬁe'of_the three Pokhara lakes, owing to
the lack of an access road, it is very difficult to monitor the production

and shipping volume of fish shipped from the southern tip of Lake Rupa.

When lake stockihg program begin, more accurate catch surveys willrbe
required to determine its effect. For this reason, it is essential that a
fish edllection shed be constructed to obtain data on shipping volume by
species from the southern tip of Lake Rupa. Since the main activity'at_the
facility will be to gather data on the volume of shipments and body 1engthe,
the required equipment will include scales and instruments for body length

measurement.,
{(4) Godawari Fisheries Development Center
The Godawari Fisheries Development Center had occupied a key pesition in the

supply of seed to Terai but, as a result of improvements in seed production

technology and the rapid growth in private seed production in Terai, the
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' requisite seed volume has been largely secured, Thus, the seed distribution
cépability'ffom-the-subject Center is no longer as important as in the past,
In addition; fhe'Plan is to'have.private producers provide 60% of total seed
supply in the Térai region by 1994/95 and 100% by 2000/01, Thus, the seed
supply function at the Godawafi Center will become less and less important

in. future years,

On the other hand, the Godawari Fisheires Development Center, as an
.organi?étion under the direct‘control of the FDD, is positioned as an all-
around fisheries_éxperimeﬁtal station for the conduct of research and
training programs‘teiatéd to fisheries deﬁelopment. But, based on its past
concentration on the prbduction of Chinese carp seed, the facilities and
equipment are inédequate for rearing and experimenting with indigenous
species, and so tﬁe Center has lagged in this field. Since the policy of HMG
emphééizes futﬁfe'fishefy developmeﬁt in. natural water bodies, the subject
Center, as a base for fisheries development in these bodies, is intended to
unify the hitherto separate activities of the Trisuli and Pokhara Fisheries
Development Centers, thereby improving the effectiveness of research and

development programs.

In developing this Plan, basic experiments will be necessary, including
bioclogical -and physiochemical programs in a number of research areas, which

will create a need for various types of rooms and physiochemical equipment.

The subjeét Center is surrounded. on three sides by mountains, and clear,
cool water can be dbtained throughout the year. Water flow during periods of
heavy rainfall is,150—200 liters/second and, during dry seascons, about 60
liters, while water temperature ié 18-20° C. With the use of proper grading
on the site, raéewéys can be provided for use in conducting research on

indigenous species.
3.2,6 . Technical Cooperation:

The defelopment of fisheries in natural water bodies is one of the key
policies of the Fisheries Development Plan in Nepal's 8th Development Plan,
The decision of HMG to request technical and financial assistance from Japan
"for this Project to develop fisheries in these natural water bodies

evidences its regard for the work to date of JOCV, which has played a key



role in cage culture development in natural water bodies in the' Pokhara:
Valley and in the development of fisheries in the Midland through research

programs on indigencus species and riveiine studies at Trisuli...

Based on a grant—in¥aid5fbr thé*Project; a Seed Production Center will be
provided to expand-ééuadultﬁre production in the Midland.along with other
facilities tb'enCOurage fesearch on the development of natural water bodies,.
“In addition; in ‘connection with the advancement of reséarch in natural water
bodies, the HMG also considers tedhnical'cooperation-from'Japén"t0 be an -
indispensable part of the Prdjedt,'incorporating'bOth'a continﬂation of ' JOCV

activity and the dispatch of experts to solve technical problems.

In addition, during discussions with the Basic¢ Design SﬁrVey Team, senior
officials of the Ministry of Agriculture asked the Team to convey to the
Government of_Japah a request for assistance in the following specific

areas:

a) As river system comprises majority of natural water bodies therefore it
should not only be concentrated in Trisuli river but also include cne

or two other.possible rivers under the project activities,

b) - Ways and means of solving siltation problems in order to check

decreasing depth of lakes, reserveoirs, etc.

c) To suggest techniques of increasing natural food for fish in natural

‘water bodies.
d) Provide appropriate design of fish ladder to be constructed in the dam.
3.2.7 Basic Policy on Extending Cooperation:

At the Plan site for the Seed Production Center in Begnas are an irrigation
dam and canal, assuring an abundant supply of water, while infrastructure is
also well developed., The Pokara Valley, including Begnas, is Lthe focus of
high expectations as the core region for stocking and aguaculture in naktural
water bodies, which is a key element in Nepal's fishery development program,
We feel, therefore, that the area is guite appropriate as a location for

seed production activity. The site 1s flat, and land has been secured with
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foundation conditions to support the various buildings, and the FDD is

Itaking steps to cbtain addition land bordering the north side of the site.

At Phewa, which is the planned site of the Training Facility for Fishermen,
the Pokhara Fisheries Development.Centef_is already in operation, and so the
necessary infrastructure is already present, There should be no problems in

connection with the construction program,

The Fish Collection Shed at Rupa will be a small-scale facility, reguiring

no power or water, The lakeside site is on government-owned land,

The Research and Administrative facility and raceways at Godawari are to be
built within the Godawari Fisheries Development Center, and so power, watexr,

and other infrastructure are available.

With respect to the operating structure, as mentioned in the Minutes of
Discussion signed with the Project Formulation Team, it is planned to
transfer technicians and officials from existing Fisheries Development
Centers to the new facilities and also add new people. Since the operating
budget -has already been appropriated in the 8th 5-Year Plan, no problems are

foreseen in this connection,

The Plan facilities are targeted primarily at fishery development for cold-
water species in natural water bodies in the Midlands. Accordingly, there
is, in our view, no likelihood that the subject Project will overlap with
other aid or similar programs, such as the pond culture project for warm-
water species being carried out by the ADB on the Terai or the Inland

Fisheries Project -for reservoirs in Kulekhani being implemented by IDRC,.

As the Project Formulation Survey noted, the subject Project has evolved out
of the foundation created by technical cooperation to date from JOCV, Based
on this history, HMG has asked Japan to provide a grant-in-aid for
facilities and equipment together with technical cooperation to further
develop aguacultural research in natural water bodies and improve Lhe

efficiency of seed production.
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With regard to technical cooperatlon, we feel that there i85 a: need to
contlnue JOCV programs and strengthen the caoperatlve structure thyough the

dlspatch of experts as well,

Based on a careful examlnatlon of the Request, no problems are’ foreseen. w1th
respect to Project 1mplementatlon in terms of effectlveness, praotlcallty,
and the 1mplementatlon Capablllty of. the" beneficlarylcountry._The Project is
also fully in accord with Japan's system of grant-in-aid cooperetion'and'so
is deemed to be appropriate for such aid, Accordingly,  we have proceeded
with the Basic Design on the premise of a grant—iﬁ—aid from Japan'for_;the

subject Project.

3.3 Cutline of the Plan
3.3.1 Inplementation Organization and Management Plan:
(1) Implementation Organization

The Fisheries Development Division (FDD) of -the Ministry of Agriculture will
be responsible for Project implementation and for operation and maintenanoe

of the facilities and equipment.

The FDD has technical responsibility for the fishery within the Ministry of
Agriculture, which is in charge of agriculture developmeht and production,
and drafts plans for and oversees fisheries deﬁelopment. With regard to
fisheries research as well, a National Agriculture Research & Service Center
{NARSC) has been established within this Ministry to coordinate agrieultural

research.

Nepal, at present, has seven Fishery Development Centers across the country
with responsibility for fisheries development "along with one Inland
Fisheries Development Office and 5 Flsherles Development Centers oriented
primarily to research activity. However, the Centers devoted Lo production
activity are, for administrative reasons, placed under the Regiohal.

Agriculture Directorates located in each'development region,
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The only organizations under.the'direct control of the FDD are the Kulekani
_Inlahd{?iéﬁeiies Development'office, which is receiving assistance from
IDRC} tﬁe Baléji Fisheries Development Center on the outskirts of Kathmandu;
and'fhe-éddaWari.fiShery'beVelopment Center. However, with regard to the 7
Fishery Development Centers located within the-area of the ADB Aquaculture
Develobmént_Project, project headquarters have been placed under the FDD for
overall control and to facilitate coordination with the Agricultural
pevelopment Bank and other related agencies as well as between the various
Centers, As a result, one might say that all of the Fisheries Development

Centers are effeétiﬁely under the control of the FDD.
(2} Management'Structure

The.Seed'Proéuctibﬁ-Cehter to be established at Lake'Begnas, the Fishermen
.Trainiﬁg Center to be located within the existing Pokhara Fisheries
Develbpment Centef_at Lake Phewa, and the Fish Collection Shed at Lake Rupa
will all be attaéhed t6 the Pokhara Fisheries Development Center, The
raceways and research facilities to be built within the Godawari Fishery

Development Center will be attached to the lafter-Center.

The total preéent.sfaff at.the'Pdkhara Fisheries Developmeni Center is 59,
cdmprising'48 technical étaffs and 11 office workers, including 7 Fisheries
Developmeﬁt Officers, The FDD pléns to add % Fisheries Development Officers
to the staff by the timé the Prdject facilities are completed as well as 4
at the Begnas Seed Production Center, 2 at the Rupa Branch Office, and 6 at

the Phewa headquarters of the Pokhara Fisheries Development Center,
3.3.2 Operation Plan
(1) Seed Supply Targets

The lake stocking and aguaculture program in the Pokhara Valley under the

8th S-Year Plan is as follows:



_ {Unit: tons)

Flscal Year : : : R P I R
. 1990/91 1991/92 i99'_2/92 : 1993794 .1994/95 .
Classification/Type of Fishery: . . ) e ‘
Private Sector:
. Lake (isherlgs; Aquacﬁltufa
(1) Cage and Pen Culture 60 ) g5 109 . 147 160 .
{2) "Recapture Fishery L3 64 LY 1. 774 83
Sub-total 121 149 176 221 | 243
2, Pond Culture 45 50 65 : 15 100
3 Paddy-c;m—nsh Culture 2.6 A 36 4.6 5.1
Public Sector: _ .
4. Coge Cuiture 9.0 9.2 9.7 10. 1 10.3
TOTAL 177. 6 2011 | 254.3 310. 1 359.0

Tn this Plan, the fish production target for 1994/95 is'set at 359 tons, and

the estimated seed production required to meet this goal'will e as follows:

Planned Production Size of Fish Neces;ary_ Survival] ~ -Seed SUPPU;’.
Targets . Caught Rate [ Volume*
{rens) (kg fiish) {(Mo. of Fish} {No. of Fish)
Cage/Pen Culture 110 0.5 kg 340,000 720,000
Pond / Paddy-cum- 106 0.5 kg 212, 600 480,000
fish Culture
Recapture Fisheries 33 1.0 kg 83,000 830, 000
Total -~ 359 2,030, 000
* Seed supply volume (in fry equivalents)
Cage/Pen Culture 340,000 / 0.5 / 0,95 = 720,000 fish
pPond / pPaddy-cum- 212,000 / 0,5 / 0.90 = 480,000 fish

fish Culture

Recapture Fisheries 83,000 / 0.5 / 0.20 830,000 fish

In Nepal, generally speaking, survival rates from the stage of fry (1-2g) to

advanced fingerlings {10-25g) are in the order of 50%. The survival rate
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that can be expected from advanced fingerlings to harvesting is 95% in the
case ‘'of cage and:pen culture and 90% for pond and paddy-cum-fish culture.
Productivity for lake fish, based on past experience, is 360 - 700g/fish,
even without feeding, and average fish weights of 500 g can be expected.
And, iﬁ-pénd'énd paddy-cum-fish culture, with proper rearing management,

similar weigﬁts of SOQ.g can be aﬁticipéted.

on fhé other hand, with regard to the effedts from lake stocking, there are
many uﬁcértain faétors, éo definite conclusions cannot be drawn, but, with a
reléased seed size.of'iOQZSg,_it is.felt that the decrease from predator
fish is small;fThﬁs; ifieScapé.from the lake can be prevented, recapturé of
a cOnsidéfable ﬁumbef of fish is possible, During the 12 month period from
July,1l988't6 June, 1989, catch of silver and bighead carp in the lakes that
weré beliéved to have éscaéed from cages was established definitively at
about 24 tons and 50, if an adedguate management of lake stocking is
undertakén, the nuﬁber of fish remaining in the lake is believed te be
considerable, éven'undér existing conditions. In addition, the total area of
the 3 lakes at Phewa, Begnas, and Rupa, at about 900 ha, is not all that

large, while depths are fairly shallow, at a maximum of just under 8m.

- Thus, there are few problems in connection with recapture, and, depending on
the fishing effort, a relatively high recovery rate may be expected, From
the preceding, we have estimated a cumulative recapture rate of 20% and an

average fish weight of about 1.0 kg.

From the above, if the seed production target is initially set at the lake
stocking and aguaculture productién volume for 1994/95, the last year of the
8th 5-Year Plan, the reguired seed:supply beconmes 2,030,000 seed, converted
to a fry equivalent..of this total, the planned seed supplies from the
private sector (all fry-size) would be 246,000 fish (98,000 Chinese carp,
63,000 Indian Major carp, and 85,000 common carp). Accordingly, target seed
volume for thé Plan facilities would be:
2,030,000 - 246,000 = 1,784,000 seeds

Inasmuch as the existing seed production facility at the Pokhara Fishery
Development Center, after the Plan facility comes on stream, is planned to
be gradually diverted to trainming use, it will be reasonable to rely on the

Begnas Seed Production Center for all of the planned seed supply.
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Fol'lowing is a breakdown of the va_rious gseed requirements:

SEED SUPPLY TARGETED BY THE PROJECT

- {Unit: 000 seeds)

Species Chin:csé'carﬁ lad, Major Carp} Cominon én}b_ ol
Use ' Seed Stage | Fry {A.F. [ Fry [AF. pFry [AF. Fry | A. Ff'.
Seed fo::r 4 : . .'

. Cage cultire — 290 - Rl AR B — 290

Pen culiure o 42 - 2 O 7 - Lo 70

“Recaprure fishery — | 208 - 207 i — 415
Pond cutture’ . 175t — ~ 70 I ¢ 10541 — 350 —
Paddy-com-fish culture - - - . - 130 - 130 s

Seed production. in the Pokhara area| 175 | 540 |- 70| 285 ] 235 0| 480 715
Private fry supply 98| — | 83| — 85| <~ | u6) —

| osaof ) oass|ouse| o) 234 115

Seed production targets under |

this Plan
{in fry equivalent} 1,151 411 ] “1h0 . 1,784
NOTE: As the method for size classification'of-the seeds, we shall use
the following terms, for reasons of convénience:
Hatchling : ‘larval fish -just hatched from eggs
Fry fish seed with.a size of 1-2g-
Advance fingerlings flSh seed with a-size of 10- 259

Also, the references in the text to Chinese carp, Indlan Major carp, and
common carp include the following species:
Chinese carp: Silver carp (Hypophthalmlchthys molitrix),
Bighead carp {Aristichthysnobilis), and
Grass Carp (Ctenopharyndodon idellus)

Indian Maljor carps: Rohu (Labeo rohita), Catla (Catla catla)l,
and Mrigal (Chirrina mrigala)
Common Carp: Common - carp (Cyprlnus carpio)

(2) Outline of Seed Production

 Seed production at the Pokhara Fisheries Development Center is generally
based on a method using fertilization and feeding. However, while-fertiiizer
is supplied mainly from excrement derived fyom duck raising, the use of
waste from other livestock or of chemical fertilizers is qu1te small, and S0
productivity cannot be said to he at adequate levels, As initial feed durlng
the first week, chicken eggs are given, followed by ‘a shift mainly to

soybean through the eighth week. However, from a nutritional standpoint,
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thls dlet 1s not necessarily sufficient. As a result, present culturing
operatlons are close to. exten51ve culture, whlch relies to a large extent onh
natural product1v1ty, Durlng the early-stages after pond construction, the

product1v1ty of pond is particularly low, but, with each passing year, the

" subsoil becomes 1n01ea51ngly fertlle, leading to a rise in productivity.

However, taklng the above factors into consideration, we feel it would be
proper to set the scale of the Plan facility on the basis of a productivity

of 2 tons per hectare.

In additioﬁ,'since s 1in the iight of the limited area of usable land and
the above productivity-factor, it would be difficult to set the size of all
advanced flngerllngs for distribution at 15-20g oxr more, the scale of the
Pro;ect for the Ba51c De51gn has been set on the ba313 of a 10g size for the

advanced flngerllngs to be produced at the Plan facility.
1) Nursery Ponds

The spawning seasons for the various target species in the Pokhara Valley
are, for the most part: common carp, March - April; Chinese carp, May -
July; aﬁd Indian Major carp, July - September. The time reguired to grow
these species is about.2 months from hatchlings to fry, 1lg to 2g, 3 months
‘from fry to 10g size and 2 months from 10g to 209 gize. The annual

" production cycle may be charted as shown below:

—
Month war | o | | oave | wre] acr | mov | ecc| tan | re s | am ] v | oo ] g | G

Chinese: Carp -

S g potiod

Rearing {0-2g) e o R

Reasfog 221990 | | R G

Rearing {10-2G)
Indian Major Carp

Spawning period Al . E—

Rearing [0-2g) — .
Rearing {Z-10g) N
Reacing (19-20%) -

Common Carp
Spawnlng pertod
Reering {0-2g) ———1

a) Seed production for Chinese carp
The spawning period for Chinese carp runs from May to July, with a peak in

June., Since the rearing period from nhatchling to fry is about 2 months, the

planned 1-2g fry size will be reached between July and September., The fry -
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production fargét is 1,157,000; figuring an average fry weight;of 1.5g
within 2 months after hatching, the pond area.required'to rear 1,735.5'kg of |

fry becomes:
1,157,000 fry x 1.5 g = 1,735.5 kg (1)

Of the fry produced, 77,000 will be reared to between 3g to 5q, for shipping
as seed for pond culture, while the remainder will be reared further into

advanced fingerlings.

In the case of Nepal,'some 3 mdnfhs:aré_required to grow:sééds from a ‘lg or
29 to a.10g size, which means that this size will be redched between October
and DEQEmber;'Sidce the survival rate during this period Qill be about® 50%,
the rearing pond area must be able to accommodate production of 540;000

seed, with a total weight of 5,400 kg.

(1,157,000 - 77,000) seed x 0,5 = 540,000 seed (production target)
540,000 seed x 10g = 5,400 kg (2)

b) Indian Major carp

The spawning Séason'for_Indian Major carp runs from July to Septemﬁer, with
a peak in August, The aquaculture methods are the same as for Chinese carp;
during the first two months after spawning (Septehber - Nermber), the fry
grow to a size of 1-2g. The fry production target is 477,000 and, based on
an average weight of 1,5g within 2 months after hatching, the pond

area must be sufficient to rear 715.5 kg of fry. '

471,000 fry x 1.5 = 715.5 kg (3}

7,000 of the fry produced will be shipped for use in pona culture at weights
of 3-5g, with the remainder to be raised to the advanced fingerling stage.
The rearing period from i-2g to 10g fry is about 3 months and so the latter
size will be attained between December and Fébruary. Since‘the survival rate
during this period is approximately 50%, the rearing pond area must be able
to accommodate production of 235,000 seeds, with a total WEight'of 2,350 kg.
(477,000 - 7,000) seeds x 0.5g = 235,000 seeds (production target)
235,000 seeds x 10g = 2,350 kg (4)
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¢)  Common carp

Spawning of common carp occﬁrs between March and April, Since the production
target is limited only to fry of 1-2g, the rearing period is 2 months. Thus,
hatchlings hétched in March will be shipped in May, and those hatched in
april in June. Since the planned production is 150,000 seeds, based on a
i.Sg average size at time of harvesting, the rearing ponds will have to
produced a total of 225 kq.

150,000 seeds x 1.59 = 225 kg (5}
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3.3.3 site Conditions
(1) Cconditions at the Plan Sites
1) Laké Begnas

Lake Begnas, which. forms part of the Khud1 Khela ba51n, is: located about 10
km east-north- east of Pokhara city. An 1rr1gat10n dan was completed here in
1988, with a dam length of 540 m, a lake area of 300 ha, a lake live  storage
head of 3.6 m, and an irrigated.area.of 500 ha. The site for the Plan
facilities is downstream from the dam; it is borderad.on both sidés by rice
paddies and divided by an'irrigation canal. Althoughrthe site is almost
totally fiat, there is a slight rise to the west - northwest, while the land.
flattens toward the cast - southeast Along the banks of the Khudi khola, the
land fends to rise in a downstream direction, and it méy be surmised from
this fact that, at some time in.the past, Lake Begnas eitended farther
downstream than at present. A topographical sketch of the site is given

below,

M, N

100m
Leke ltegnasa LEGEND

s Surveid point

® lench mark

TTigsiion . Chanal
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As-a.resultﬁof boring tests.-in the area, it has been determined that the
surface level is an humus solid layer iaying about 30~50 c¢m, Below this is a
0a2m€ 4.S m layer of ash-colored silty sand (composed of gravelly sand and
silty ‘sand with Qraﬁel); followed by a dark gray layer of sandy gravel {(made
up of sahdy'graﬁelf gravel sand, and silty sand with gravel). The former
iayér is'believed to have developed from silting on the bottom of the old
Lake Bégnas and shows low N values of 6-13, while the latter is river bed
accumulafion.(Pokhara Formatioh, Yamanaka.et. al., 1982). The gravel in the
sandY“gravel-layer tends to become larger with depth. Gravel diameter is
almost entifely_so mm or less, and the stones are round and polished. N
" values were_fgund'fo be high, at 18 - over 50,

Appendix v-1 contains a chart of the positions used in the soil survey,

while boring logs are shown in Appendix V-2.

On the basis of in-situ permeability tests, the permeability of the soil was
found-to bhe 1Cf3—~ 10M4'cm/sec, so that adequate water proof treatment will
be necessary for construétion of ponds., The ground-water level.was 1 mox
less'below ground surface at points in the vicinity of the dam but rather
'deép (1.4 m) in the downstream portion of Khﬁdi Kohla of relatively high
élevation. This situation must be carefully considered in implementing the

construction program,

During 1988/89, 1,6 ha were procured by the Pokhara Fisheries Development
Center, while the budget for another 3.4 ha has been included in the 1989/90

budget. Next year, budgetary provisions are planned for an additional 5 ha.
2) Lake Phewa

This faciliﬁy faces Lake Phewa and situated in Pokhara city. The total area
is fairly confined--only 1.3 ha {comprising a 0.3 ha pond area, 0-.3 ha for
buildings, and 0.7 ha for roads and garage). -

However, since the immediate area is designated as an environmental
preserve, it will notrbe possible to expand the site., The Fishermen's
Training Facility is to be located on the site of the present garage, and
power and water are already available. The site, therefore, presents no

problems.

3} Lake Rupa
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Lake Rupa 1s separated by ‘a mountaln from Lake Begnae but, ow1ng to access
problems, due to the lack of a road to the lake shore, the. Rupa branch of'
the - Pokhara Fisheries Development Center is sltuated on the mountaln between .
'Lakes Begnas and Rupa. The planned Fish Collectlon Shed is. to be built on
the flat area at the southern tlp of ‘Lake  Rupa. Although the area lacks-
infrastructure, such. as.power and watet, these facilities'are not required.
for the time being at the' Fish Collection Shed, and so no problems exist at

the proposed site.
4} Godawari

The Godawari Fisheries Developméent Center is located at the southeastern
edge of the Kathmandu Basin in a raﬁine:some 15 km from Kathmandu. The
Center area is approximately 3 ha, with the mountains surrounding the basin
encroaching on the rear of the facility. As a result, there is a graduel
upward slope from the gate to the interior of the facility. In addition,’
while water volume is about 60 liters/second during periods of minimum
dryness, with summer temperatures sometimes in excess of'2OOC, the springs

originating ‘in the mountains to the rear of the site, with normal water
temperatures of 18-200C, do not trace their origin-tb glaciers and 'so remain
crystal clear throughout the year. The area is thus highly amenable to
raceway aquaculture, while conditions are also good for rearing experiments
on indigenous species as a core facility for research on natural water

bodies in the Midland highlands.

Power and water are available, and so no problems will be encountered in

this respect,

Following is a topographical chart for the Godari Fisheries DeVelopment

Center:
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{2y Soccial Infrastructure:
1} Power

Power supply in Nepal is provided by the Nepal Electricity Authority {NEA),
There is a brewery near_Godawéri which uses the rich water resources of the

‘area, and power conditions are generally good.

At:Begnés_éﬁd_ﬁhewé, a start has been made during the past few years toward
deveioping hydr0¥electric stations and a power transmission grid, while
power cohditions in the Pbkhara district are also improving. When the
.irrigatibn.dam was built at Begnas, a high-voltage line was brought into the
neareét bus stétibn some 300 m from the boundary of the Plan site, 7
At Phewa, a power line has already been brought into the Plan site. No power

is required at the Rupa facility.

The voltages used at the various Plan sites are as follows:

High voltage : 11 KV 50 Hz 3-phase, 3 line
" Low voltage . 400 v 50 Hz 3-phase, 3 line
220 v _ 50 Hz single-phase

2)  Water supply

At the Godawari Fisheries Development Center, there is presently an abundant
supply of spring water for both drinking and other uses., Conditicons are the
same at the planned Administration/Research facility, and so no problems are

anticipated,

Municipal waler services are available in Pokhara city, while water is also
available at the Phewa Fisheries Development Center. At Begnas, while there
are no water mains, springs provide water for drinking and general purposes

at the Begnas Branch Center nearby.

At the Begnas Seed Production Center, it will be necessary to dig a well to

tap supplies of underground water for general purposes.

3) Sewage
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Exceplt: for certain parts of Kathmandu, thefe are.no municipal séwagé-
fa0111t1es anywhere in the country, Accordlngly, septlc tank will have to be

prOV1ded at each Plan facility for treatment.
4) Gas

There is no municipal gas in Nepal, ‘and supplies of LPG have been guite
unstahble,. Thus, individual gas cylinders will be provided, as necessary to
meet the needs of the reseaxch fa0111t1es, but electr1c1ty will have to be

used as the prlmary heatlng source.
3.3.4 Outline of Facilities and Equipment to be provided

As a result-of analysis and evaluation of the findings of the field,surVéyi 
the Team believe the follo&ing_facilities deemad necéésary:and apprbpriﬁtg:
for impleméntation of the subject Prdject The Team also believe the
equ1pment for laboratory, seed productlon, training and seed transport are
1mperat1ve for the Project, though, as a Project-type Technical Cooperatlon
Programme by JICA is expected to start in harmony with the’ subject Project,'
the said equipment could be.furnished under the Technical Cooperétioh
Program, The Team centered the Basic Design Study on the buildings, the

civil engineering work and the materials for aquaculture and fishery use.:
1, Begnas Seed Preoduction Center:
FACILITIES o FUNCTIONS

{1} Construction progrém:
a) Administrative office - For Management of the Seed
Production Center
" b) Hatchery for indigenous species For experiment of indigenous

species culture

c) Hatchery for Chinese & Hatching for commercial
Indian Major Carp species

d} Feed preoduction shed : Seed production experiment

e) Storage house . Ware,; Net store, Ice making

f) Night gquarters . Accomodation in night shifts
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(2) Civil engineering work:
a) Brood ponds
b) Nursery ponds

' ¢) Raceways

d) Stocking pondé_

e) Water intake faciiity

£) Filtraﬁion tank

g) Water supply and drainage
channels

h) Road -

i) Connecting bridge

3) Dike
. {3) Bguipment and materials:
a}) Ice making facility
b} Draft chambers
c) Emergency genefator
2. Phewa Fishermen Training Center:
(1} Training building
3. Fish Collection Shed at Rupa:
{1) Fish Collection shed
4, Godawari Fisheries Development Center:

(1) Research & administration building

(2) Raceways

5, Materials for Aquaculture and Fishery Use:

(1) Materials for cage culture

production
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For stock of parent fish

For seed productioN
Culture for indigenous
species

Stock seed prior to shipment
Lake water intake

Eliminate predatory fish

Supply of water to ponds

Transport within the Center
Access to the main road

Protection from flood

For transport in hot season
For safety

For emergency

For training fish farmers

For fish production data

For integrating research
activities
For study of indigenous

species

For promotion of fish



(2) Materials for penculture _ For fish production
{3) Materials for Gillnet : For promotion of capture

fishéries
3.3.5 Operating and Maintenance Plan
{1) . Personnel Plan:

Projéct implementatioh will inﬁolve‘a relatively -sophisticated operatien,
including the large-volume production of seeds for aquaculture.use,.reariﬁg
experiméﬁts for indigenous species, research and development bf'suitable
feed materials, limnological research, and training and exténsion

activities.,

To this end, the Project Formulation Team felt that it would be appropriate'
to implemént & Project-type Technical Coopefation‘Progfém. HMG has also
confirmed a need to increase the number of fisheries developnent officers

and technicians at the following Fisheries Development Centers.

Planned Staff Increases in Connection with Project

Implementation vs. Present Size of the Technical Staff

Begnas Phewa Rupa Godawari

Fishery Deﬁelopment 1 {0} 11y o (0) -2 (1)
Officers (2nd Class) _

Fishery Development 3 (1) 5 (4) 2 {0 2 (2}
Officers (3rd Class)

Jt 2 (1) 4 (4) 0 (0) 2 (2)
JTA 2 (1) 4 (4) 0 (0} 4 (4)
Total 8 (3) 14 (13} 2 (1) 10 (9)

Figures in ( )} = the present size of the technical staff.

1) Begnas Seed Production Center:
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Personnel requirements at this facility will include technical staff
involved with seed production and research on indigenous species along with

'administrative staff,

Overall operations will be under the direction of Fisheries Development
Officers, Junior TechniCian (IJT) and Junior Technical Assistant (JTA). In
addition, there will be a requirement for 2 driver/mechanics and 12 field
techﬁicians, The field étaff will be divided into 2 teams of & persons each,
wiﬁh one team Lo be involved with selection and seed transport operations
and the othef with hétéhery and feedrprodUCtion operations; Office staff
will include an accountant and a secretary/typist plus 2 guards and 2

general workers.

_ No, of Persons
Technicél Staflf: _
Fisheries Development Officer (Director)
Fisheries Development Officers
JT (Junior Technician)
JTA (Junior Technical Assistant)

Driver/mechanics

NN N W

Foreman

Field workers
Ooffice/administrative Staff:

Accounting Officer

Secretary/typist

Guards

NN

Peons

Total : 28

2) Phewa Fishery Training Center; Rupa Fish Collection Shed:

staff at these two facilities will be built up, in tandem with Plan
implementatibn, to a complement of 2 Fisheries Development Officers (3rd
Class), with one assigned to each location. At Rupa, 2 persons will have to

be provided to conduct data collection.

3) Godawari Fisheries Development Center:
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Planned personnel additions at this.Center-will.incldde a Fisheries
bevelopment Officer (2nd Class) plus a staff of 10 J7s -and - JTAs for réseargh

and administrative operations.

(2) Operating Costs: -

(1) Begnas Seed.Pfoductiop Center

If this project is implemented, ;he main catégories.ﬁf:opérating co#ts at
the Begnas Seed-P:oducfion Ceﬁter will be feed,'power, fuei, and labér

costs.

Based on a production of 1,786,000 seeds, the annual operating costs for

this facility may be estimated as follows:
{(a) Feed costs:

1) 1st week (7 days)

Chicken eggs | 125 eggs/day x 7 days x 2 Rs = 1,750 Rs

2) 2nd week (7 days) ' | V
Fine soybean powder 75 kg x 20 Rs/kg = 1,500 Rs

3)  3rd to Bth Week (42 days) ' '

Soybean 9,300 kg x 7 Rs/kg =65,100Rs
4) 3 months from the 9th week (90 days)

Feed 24,600 kg x 5.5 Rs/kg=135,200 Rsg

Total 203,650 Rs

In actuality, seed production will take the form of polycﬁlture; invélving_
the rearing of ducks, but the reéuired feed costs for the dﬁcks will be
offset by sales of ducks and so do not have to be appropriated in the
Project budget.

b) Power costs:

Power consumption by the various items of equipment have been set'on the

basis of the following conditions:

{a) Intake pump



The power costs for pumping operations, based on the siphon method, have
been based on the assumption that the water level in Lake Begnas will be
below that of the Plan site on 20 days each year, with pumping required on

those dé?s.
(b) Filtered water intake pump

Water will be used in'the_hatchery from May to September, The number of

Spawnings per month will bes

May June July August September Total

{Nc. of Spawnings)

Chinese éarp 2 3 -2 - - 7
Indiaﬁ.Méjor carp - . - 2 3 2 7
Total 2 o3 4 3 2 14

The number of tanks used per spawning will be 3 in the case of Chinese carp
and 2 for Indian Major carp, while the water requirement per spawning will
be 30 liters/minute in both the cénditioning and spawning tanks and 20
liters/minute in the incubation and nursery tanks. Thus, the total volume of

water to be pumped becomes:

Conditioning tanks:30 liters/min., x 1,440 min./spawning x 14 spawnings
= B60b5 tdns

Spawning tanks: 30 1lit./min. % 1,440 min./spawning x 14 spawnings
= 605 tons

Incubation Tanks: 20 liters/min, x 1,440 min./spawning/tank x 70 spawnings

= 2,016 tons
Nursery tanks: 20 liters/min. x 1,440 min./spawning/tank x 105 spawnings
= 3,024 tons
Total 6,250 tons

In addition, the water reguired for the Hatchery for indigenous species

will total:
432 tons/day x 365 days = 157,680 tons,

resulting in a total water requirement of:

6,250 tons + 157,680 tons= 163,930 tons
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c) Feed Production Equipment:

The volume of feed to-be produced at this fdcility'has'been-set at 24,600

kg/year.,
d) Blower:

Blowing ‘will be required on 100 days a year for 25% of the 35 ton tank

capacity'used in the Hatchery for indigenous species.

e) Test equipment?

Total ratedrpowér of the test equipment is about 10 KW, and it is assumed
that this equipment will be.operated'ZéO_days,per year.'At'péak”operating
times, egquipment utilization has been set at 50% of capacity for 6 hours/day
over a period of 60 days. On the other 180 days, the eguipment will be
operated at 20% of capacity for 2 hours/day.

£) Ice-maker:

Ice will be required to transport seed from May to September. It is assumed

that shipments will be made on 30 days during this period.
gl pPump for general water:

We have assumed that the pump will be in use 240 days/year, with a daily

requirement for 13,12 tons of general water.
h) Indoor and outdoor lighting:

The power requirements for lighting'have been set on the basis of the

following:
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' Capacity Number Load Hours Days Total

Indoor. Lighting:

Hatchery 0.06KW x 14 x 0,2 x 2 x 150 = 50 KW
Hatchery for 0.06KW x 14 x 0.2 x 2 x 240 = 81 KW
indigenous speciés '
Administration 0.06KW x 40 X 0.2 x 2 x 240 = 230 KW
/Reéearch Building
- other Structures 0.06KW x 40 x 0,2 'x 1 x 240 = 58 KW
outdoor lighting:  0.06KW x 15 x 1,00 x 1 x 365 = 2628 KW
Ceiling Fans - 0.40KW x 30 x 0,2 x 4 x 120 = 1152 KW
other equipment 10 KW x 0.1 x 2 x 240 = 480 KW

Annual Total _ ' 4679 KW/Year

The power consumption, calculated on the above assumptions, is summarized

below:
Power Rating |Pemand SlumiatiVe.- No. of Operating N

Equipment to be Used (KW} ¢ Load Operatmflcurs Days{Yeor o
- {Hours)’ {Days) frewh.
a) Water intake pump _ 3. 1 1.0 24 20 l, T16
|b) Filtered water intake pump 3.1 2,132 - 10, 108

c) Feed production eq&lpment
Putverizer 2.2 - 246 - 541
Kneader 2.1 s 62 - 136
Pelletizer 5.5 - 246 - 1, 353
dl ‘Blower 0.5 - 24 100 1, 200

€) Test equipment .

at Normal toad 10.0 0.2 2 180 720
at Peak load 10. 0 0.5 & &0 1, 800
) ice-making equipment 3.1 - 24 ’ 60 . 5. 328
g} Lifintg puwng for general water 0.175 - 1.1 240 198
b} Indoorfoutdoor lghting, etc. - - - - 4,679
Toral 21, £39

power rates run 1.8 Rs per KW, with a basic rate of 100 Rs/month, Thus,
total power costs per annum may be estimated at;
27,839 KW x 1.8 Rs / 100 Rs x 12 months = 51,310 Rs/yr.

{c) Fuel Costs:

a) Trucks:
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Fuel economy for the trucks is expected to run about 7 km/liter, w_ith an
average daily movement of 40 km, Based on 2 vehicles operating 150.
days/year,'annual'dieSel fuel requirements will be: - ' )

5.7 liters/day x 150 days x 2 vehicles = 1,710 liters
b}  Outboard motors and vehicles for seed transport:

Gasoline consdmption by the 15 ps outboéfd'motoré.will run about 18
liters/hour'at'full throttle. Figuring 2 hours of:operation'per day at ©60%
of rated capacity;-and,assumihg-they will'be-utilized.so days/year,‘the
total annual fuel reguirement becomes: ' ' '

18 liters/hour x 0.6 x 2 hrs./day x 50 days = 1,080 1it.,

The fuel consumption of the 125 c¢¢ motor éyélé for éeednfransport can be
estimated at abéut 40 km/liter. Based on a daily operating distance of 20
km/vehicle and assuming the motor cycles are operated 100 days/year, the
annual fuel consumption for 4 vehicles works out to: |

0.5 lit./day x 100 days x 4 vehicles = 200 liters.

Accordingly, total gasoline consumption for the outboard motors and motor
cycles may be estimated at: ‘

1,080 +200 = 1,280 liters/year;

Fuel costs for the trucks (a) and the outboards and motor cycles (b) would

be:

Diesel consumption 1,710 1, x 10 Rs 17,100 Rs

Gasoline " 1,280 1 x 20 Rs = 25,600
Total ) 42,700 Rs
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(a) Labof Costs:

Job Clasgification. ' No. of Monthly Total
' ' Persons Wages(Rs) (Rs)
Fisheries Dévelbpméﬁt

Officer 2nd Class (Director) _ : 1 3900 46,800

Fiéheries.Develdpment _

Officers(3rd Class) 3 3400 122,400
JT (Junior Technician) 2 2000 48,000
JTA (Junior Technical Assistant) - 2 1800 43,200
Driver/mechanics 2 1800 43,200
Foreman 2 1300 31,200
Field workets | | 10 1000 120,000
Accountant = o | 1 1700 20, 400
Secretary/typist ' 1 1200 14,400
Guards 2 1000 24,000
Peons ' ' ' 2 1000 24,000

Total ' 28 537,600

Based on the above, the main operating costs at the Begnas Seed Production

Center may be summarized as follows:

1) Feed costs _ 203,650 Rs
.2) Power costs 7 51,310
3) Fuel costs 42,700
4) Labor costs _ 537,600
Total ' 835,260 Rs
2} Fishermen's Training Facility

Only power costs have been included in this Plan, based on the following

assumptions:

(a) Exibition tank:

Rated capacity will be 6 KW, with the average demand lvad at about 30%.
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(b) Lighting:

Capacity Units Load Hours Days - Total
Electrié¢ lights 0.06 KW x 40 x 0.2 x 2 hr x 240 = 230 KW
(Training Buildingj _ ' '
Ceiling fahs: ' 0.4 KW x 30 x 0.2x 4hrx 90 =.864 KW
Other equipment 2.0 KW x 0,1 %x 1 hr x 240 = - 48 KW

Annual Total ' © 1,142 KW -

Accordingly, the total power reguirement becomes:

Cumlative

. . N . No. of Operating :
Equipment to be Used Power Rating Demmﬁ:ad ();w.ratlﬂlg‘l " DaysfYear’ Totat
Hours o
- . 1K) {Hours) {Daysy (KWH),
"al Observation tank : 6.0 . 0.3 24 365 15. 768
b} Lighting, etc. . — — R . . 1' 142.
Total 15. 910

Power rates run 1.8 Rs per KWH, with a basic monthly rate of 100 Rs. Thus,

16,910 KW x 1.8 Rs / 100 Rs x 12 months = 31,638 Rs/year

3) Rupa Fish Collection Shed:

Labor will be the only operating cost at this facility. Figuring 2

employees, the required personnel budget is:

Job Classification No., of Persons Monthly Wage Total
Manager 1 1,300 Rs 15,600 Rs
General worker 1 1,000 12,000
Total ' 27,600 Rs

4) Godawari Fisheries Development Center:

Calculations have been made only on power costé for facility operatién.'The

assumed conditions are as follows:

a) Laboratory equipment:
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Total p0wer consumption for this equipment will run about 5 KW, with 240
operating days per year. Peak loads are estimated at 6 hours per day, with a
50% load on 60 days pér‘yéar. For the other 180 days, a 20% utilizalbion rate

is'projected, with the equipment to be used 2 hours per day.
b) Plmp for'general water:

Calculation have assumed 6,9 tons/day of general water consumption and 240

operafinq days'per year.

c) Other items:

Capacity No. Load Hours Days Total
Electric lights 0,06 KW x 20 x 0.9 x 2 hr x 240 = 115 KW
{Laboratory Building)
Ceiling fans 0.4 KW x 15 x 0.2 x 4hr x 90 = 432 KW
Other eguipment 2.0 KW x 0.1 x 1 hr x 240 = 48 KW
Annual Total : 595 KW
Summarizing the above, we have:
Cumlative )
Pawer Rating Demanf d|  Operating Ne. of Operating Total
Equipment to be Used (kW) ol Hours Dﬂyslvéar P
(Hours} {Days)
a} Lab. equipment
at Normal lead 5. 0 0. 2 2 180 350
at Peak load 5.0 0.5 6 60 900
| by Lifving pump for general water 0.75% — 0.6 240 108
c¢) Other items - - . ) - ‘“. 595
Tatal 1, 963

Applying power rates of 1.8 Rs per XKWH and a basic charge of 100 Rs/month,
1,963 KWH x 1.8 Rs + 100 Rs % 12 mos, = 4,733 Rs/year

(3} Operating and Maintenance Plan:
In order to maintain satisfactory levels of efficiency in facility
operations under the Plan, proper handling and maintenance are vital,

Without diligent daily care, buildings and facilities will deteriorate

rapidly, with a commensurate loss in functional capacity., Maintenance
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involves malnly cleanlng, replacement, or repair of worn out or broken

items., Interior and exterlor finishes should also be renewed every 3. years..

In the case of the generators, ice-making equlpment, pumps, outboard motors,

and vehicles, there is a partlcular need for. dally equ1pment checks and

servicing and for major 1nspect10ns and overhauls at regular 1ntervals. The-'

durability and rate of breakdowns of the facilities will depend on the
" quality of these maintenance bregrams. Even if with proper.inepectiohg}”end
servicing, it will still be necessa;ﬁ to replace the outboard eﬁgines after
about 2,000 hours of operation aﬁd the generaters, ice—meker;aﬁd punps atter
about 8 years. and, with respect to the reseafch'equipmeht, it is vital
that it be given daily care and regﬁlar'inspections, as prescribed in the

respective manuals.

3.4 Technical Cooperation:

Following are the areas of technical cooperation that are reguired in

connection with this project:

(1) Seed production, cage culture, and pen culture of Chinese carp and
Indian Major carp, l
a) Cooperation in achieving the productionﬂtarget of approximately

2,000,000 seeds via utilization of the Seed Production Center,

b} 'Making technical improvements in cage and pen culture and

promoting extension of this technology in association with JQCV.
{2) Feed development; raceway culture

al In order to develop feeds that meet Nepal's economic conditions in
the face of the present bottlenecks in the development of such
indigenous cold-water species'as asala and sahar, research is
required on the production of feeds using locally available

ingredients, including surveys on the extent of these resources.,

b) Technical development of raceway culture compatible with economic

conditions in Nepal,
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(3) Limnological research.and research on fishery resocurces,

a)

‘bl.

To .develop and provide guidance in appropriate fishing and
aguaculture technology to help maximize the natural productivity
of lakes for fish production, via limnolegical research programs

in the Pokhara Valley.

On the basis of :surveys'and_research on riverine fishery
. resources, to gain knowledge on the effects of riverine stocking

- programs and clarify the utilization limits of riverine fish

Yesources.,
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CHAPTER FOUR BASIC DESTGN
4.1 Basic Policy:

Aquaculture in Neﬁal has shown steady growth, with the develqpment of seced
production facilities in cooperation with ADB, FAO, and other internat.ional
organi_zationé as well as financial a.ssistance from individual éountfies.- At
this stage, the technical capabilities of technicians 'a‘nd'engi'neer's' in the
FDD are steadily improving, and effort is being put into the consti’uction of
facilities conforming to local conditions and reguirements, For exalﬁple, the
Triéuli Fisheries Development Center was originally built .as a trout farm,
usiﬁg water from reservoirs and power geheratinq planﬁs, .but the trout
operation waé a failure, ana 50 the facility was converted to the seed
production of carp, as a mini-program of JOCV, makiné considerable use of
local materials and contractors, and was reborn as a Fisheries bevelopment
Center for riverine research, breeding, and rearing and research on cold-

water indigenous species, such as asala, katle, and sahar,

The facilities incorporated in this Basic Design Survey have been designéd
in harmony with the existing Fisheries Development Centers, with ample
consideration being given to the use of construction methods incorporating

large amounts of local materials-and building methods,

The major obstacle to the use of local construction methods is that of
construction time. Tn implementing previous projects in Nepal, the main
criticisms have related to delays in Plan implementation. The principal
reasons for these delays are said to be the complexity of procedures and a
lack of technical and management mampowers in the area of construction. An
additional factor has been that, owing to the country's geography and
topography, such as its landlocked and mountainous character, considerable

time is required for transport of materials.

The problems relating Ito administrative procedures is one which HMG is
taking steps to solve, but those relating to construction must be fully’
considered at the Basic Design stage. Realistic progress plans, personnel
plans, and procurement plans must be prepared'with due regard to the
technical and construction capabilities of local contractors, while

maintaining proper conformance with Japan's grant-aid system,
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The following natural and social conditions should be borne in mind in

formulating the construction plan:

There is a sharp division bétween rainy and dry seasons. During the
height of the rainy season, a large amount of precipitation is

concentrated in a very limited period.

There are definite limits on the variety and quantity of building

materials that can be procured within Nepal,

Since Nepal is a land-locked nation, overland transport distance for
imported materials can be as much as 1,000 km, resulting in relatively

high transit costs and long transit times.
Building contractors in the vicinity of the Plan site are all of small
size and so incapable of handling sudden large orders for materials and

labor.

The construction season is limited,

The construction plan has been formulated with due regard to the above

conditions.

Considering that the Plan is to be implemented on the basis of a grant-aid

from Japan, the basic policy has been developed along the following lines:

Construction program:

1)

2}

3}

4)

Buildings will be built to be safe and sturdy.

Construction methods and materials will be selected in accordance with

construction conditions in Nepal.

Operating and maintenance costs following completion of the fTacilities

are to be kept low. -

Materials will be selected on the basis of the present level of

construction technigues in the country,
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5) . Items will be selected for which replacement parts will be obtainable

when the need arises,
Equipment program:

1) Egquipment will be selected with reference to the speéifications of

equipment used in comparable existing facilities.

2) Since Project-Type Technical Cooperation is expected from Japan, the

subject grant-aid program will_be limited to essential equipment.

4.2 Design Conditions:
4,2.1 Natural Conditions:
{1} Meteorological Conditicons

The Plan site at Godawari is located in the Kathmandu basin at an altitude
of about 1,300 m. The climate is somewhat cooler than in the city, owing to

its higher elevation.

Begnas, Phewa, and Rupa ére all in the Pokhara area. Elevation at Begnas is
about 650 m, so that temperatures are higher than at Kathmandu. The majbr
eclimatic feature of the Pokhara valley is'its,conspicuously heavy rainfall,
even by Nepal standards, with annual precipitation in excess of 4,000 m not

unusual.,

The predominant characteristic of Nepal's climate is the clear-cut
demarcation between rainy and dry seasons. Some 80% of annual rainfall falls
during the height of the rainy season (June - September), but much of this

occurs at night; continuous rainfall during daylight hours is rather rare.

The weather is guite unstable during April and May, which mark the
transition from the dry to rainy season, In the Pokhara valley, perhaps
because of its proximity to Amnapurna and other parts of the Himaiayas,
fist-sized hail sometimes falls, and it was necessary to bear this point in

mind in the facility design.
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{2) Seismic cdnditioﬁs

In the Pokhara'Valley, there are a.numbér of faults running parallel to the
thrUsf'fault on the large northern slope, known as the MCT (Main Central
Thrust)..since the;poésibilityfof an active fault remains in a portion of
them, while earthéuakes of Magnitude 5.0 - 6.0 have been recorded, careful

.consideration shall be given to earthguake precautions in the facility

_design.
_4.2.é . Applicable Standards:

Nepal has no cohstruction standards, laws,'or ordinances, but TIndian
standards are followed to some extent. In aid projects, the ‘donor nations

tend to apply their own respective standards.

In this Basic Design, Japanese standards will be applied to the construction

phases, while area and spacing will be adjusted to local conditions.

4,3 The Basic Plan
4.3.1 Layout Plan for the Begnas Seed Production Center

Thé subject facility incorporates seed praduction ponds for Chinese and
Indian Major carp, including bhrood ponds and a hatchery; and water
distribution facilities therefor. In addition, stocking ponds will be

included as & preserve for fish awaiting shipment.

The size of the Plan facilities will be sufficient to permit the production
of 1,784,000 seed, the quantity necessary Lo fulfill the production targets
of the Bth Plan. However, since the FDD has set a production target of
3,720,000 éeeds for production and distribution in the Pokhara Valley by
1994/95, the Project-ﬁas been structured from the outset on a scale that
" will accommeodate future plans for expansion of the hatchery and water intake

facilities, so as to avoid imposing a heavy future burden on the Nepal

government.
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The Plan facilities at Begnas Seed Production Center (SPC) have been

considered as follows;

The Plan facilities at the Begnéé Seed Proddctionrcénter include . not only
those to be provided under'the'currént grant-aid but also future. facilities,

The layout plan has thus been designed to allow for this future development.
The layout composition for this facility is as shown below:

Buildinas
Hatchery
Feéd Production Shed
:Hatchery fof indigenous species
Administration/Research'Building
Storage House

Night Quarters

Seed Production/Experimental Ponds
Brood ponds -
Nursery ponds
Racewvays
Stocking ponds
Water intake facilities
Filtration tank
Connecting bridge
Water supply and drainage channels
Road

Dike

The Plan site is located in the Khudi Kohla basin, about 10 km east -
northeast of Pokhara city, in an area of rice paddies extending along the
west bank, downstream from the Begnas Irrigation Dam. The total area will be
approximately 10 ha, divided in the middle by an irrigation cénél,.but, in
the present.Plan, the facilities are to be deployed in the 6.5 hé poftion on

the southern side of the irrigation canal,

The layout plan gives priority to the placement of water intake facilities,

which constitute the core facility in this project, with the raceways,
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filtration tanks, seed production ponds, and brood pohds to be attached to
these intake facilities. The Administration Building will be positioned at
the entrance on the west side of Lhe site to provide ready access from

outside and prevent fish epidemics.

The average size of a brood pond in Nepal is 50 x 40m; for a large nursery
pond, 40 x 25m; and, for a small nursery pond, .25 x 20 m.

The_proper.scale of the ponds will be calculated on the basis of a
determination as to functional size, and they will be arranged in mcdular

fashion,

After theﬁwatet for rearing purposes has been brought in from Lake Begnas,
it will pass thrﬁugh the raceways and be branched and distributed to the

seed production pdnds placed to the south of the irrigatioﬂ canal.

An intake location on the lake side would not be appropriate, in view of the
danger of damage to intake pipes from driftwood and the like in the vicinity

of the spillway. In other places, no particular problems are anticipated.

The water 1ntake fac111tles for this prOJect are to be installed at a place
adjacent to the ex1st1ng intake, fac111ty for 1rrlgat10n use, which 1s felt
to be the most advantageous locatlon for branchlng and distributing water on

hoth sides of the site.

The intake facilities are to be composed of intake pipes and intake pits and

will adjein the raceway and filtration facilities.
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4.3.2 Facility Plan

gcale of the Seed Production Ponds

(1)

depending on the species, runs 2-3 months—— 3 months in the

" In the

spawning season,
case of Chinese and Indian Major carp and 2 months for common carp.
case of Chinese and Indian Major carp, the spawning period is'-'divided into:
first month, 2nd month, and 3rd’ monLh Since June is’ the most actlve ‘month
for Chinese carp and August for Indian Major carp, '50% of seed production

will occur in those months, with 25% each in the precedlng and £ollow1ng

months. In the case of common garp, as the spawnlng pE‘.rle is only 2 months,
the first mont.h is termed the early perlod .and the second the-late period,
with productlon to be lelded equally petween the’ two periods.

values (1) - {5}, as shown above, are summarized in the following figure:

JUL SEP NOVY JAN

- MAR | APR l MAY § JUN AUG QCT DEC FEB
Chinese Carp ' .
Spawning period .- S D N Cel
No. of Hacchilings82s 1. 654 326 {thousand fish)
'Y 1
No, of Fish -3 519 i i
Fry (1.5g/fish) RS : -*’ug:ﬁousand fren
’ Srocking Mass 13¢ Mi? A?I kgl
No. of Fish | 13 iR % ( 4 tis
Fingering (10g/tish) 0. io Fish 135 4 730 115 (thousand fish}
Stocking Mass 1.35¢ | 2.700 | 1,350 | (kg}
indian Major Carp . . .
Spawning period - .
Neo. of Hatchilings 400 191 (oo {thousand fish)
L ;
- 31
No. of Fish| - i
Fry (1.5g/fish] | S. 130 739 o {thousand fish}
Stocking Mass 180 353 120 |(kg)
= ) l {thousand
- ¥ : thousan
Fingering (10g/Tish) NO“OI Fish _ 53 118 3 1 fish)
Stocking Mass 590 [ 1.180] 590 {kg)
Common Carp
Spawning period ~
Mo, of Hatchilings 313 375 (thousand {ish]
{_7 [ W S ——
No. of Fishl 5 —j' (thousand fish}
Fry {1.5g/fish) Rl:
Stocking Mass 113 113 | (xg) ]
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The growth curve of . these stage of young fish should be shown as secondary
curves but, in this figure, we have simply joined the points with a straight

line. The sum total of the contain_ed weight is shown in the following

“figure: . (tons) -

2 : .
(/ {1} Sceds of Chinese Carp {Fivst month)
{2} Seeds of Chinese Carp (Second manth)
{3} Seeds of Chines¢ Carp (Third month)
{4} Seeds of tndlan Major Carp (First month}
(5) Seeds of Indian Major Carp [Second stonth)
{6) Secds of Indian Major Carp {Third month)

4

o
T Stal Stoey .

il
A s
7%

// /A
N

APR  JUN AUG OCT DBEC FEB {month)

Based on the above findings, the total weight of seed stocked at the time of

maximum confinement, can be estimated at about 5 tons. Figuring a

productivity of 2 tons/ha, the required size of the nursery ponds becomes

2.5 ha.

(2) Brood Ponds

Based on production experience in Nepal, the survival rates at each stage

for Chinese carp, Indian Major carp, and common carp are as shown below:

Chinese carp- Indian Major carp Common carp
insemipation rate % { <) 80 % ( <) 60 % ( <)
Hatching rate T0 % (50 %) 70 % (55 %) 60 % (35 %)

Survival rate b 15 % .(35'%) 15 % (40 %) 100 % (35 %)

for hatchiings
Survival rate for fry 315 % (13 %) 30 % (13 %) 0% (1%
Survival rate
' eggs to fry 12.9 % 12.6 % 7.0 %
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The planned seed production at this facility, in fry equivalents, comprises:
1,157,000 seéds for Chinesé carp, 477,000 for Indian Major carp, and 150,000
for common carp. Accordingly, the number of egys reguired to'attéin these.

targets will'he:

Chinese carpi 1,157,000 seeds / 0,120 = 8,968,992 eggs
.'3,785,714'eggs

I}

Indian Major carp: 477,000 o/ 0,126
Common carp: - 150,000. : / 0.072

I

" 2,083,333 eqggs

While thefé are differences ih.the ﬁecundiﬁy;-depending.on the-speciés; as
well as major variations in individuals, the averages, .as used in Nepal, are
90,000 eggs/kg for Chinese carp, 30,000 for Indian Major carp, and 80,000
for common carp..Accordingly, the weight of the brood (females) required to

produce these guantities becomes:

Chinese carp: 8,969,992 eggs / 90,000 eggs/kg = 100 kg
Tndian Major carp: 3,785,714 - / 30,000 = 127 kg
Common carp: 2,083,333 / 80,000 = 26 kg
Required total brood weight (females) S = 253 kg

Total weight of males reguired to fertilize egg is 1.5 to 2 times of the
total weight of females., Thus, in the subject Project as'well, if 1.5—2;0
males are provided for each feméle, the required'weight oﬁ breeders, as
shown below, will be 1,018 - 1,271 kg. and, assuming an 80%.spaWning'su¢cess
ratio, based on this method, 1,272 ~ 1,590 kg of broodstock will have to be

provided,

Required Weight of Broodstock

IFemale . Male ' Total
Chinese carp 100 kg 150 ~ 200kg 250 -~ 300kg
ind.haéjor carp| 127 kg 190 ~ 254kg 31T ~ 38ike
Common carp 26 kg 38 ~ 5tkg 65 ~ | 18kg
Sub-total 509 ke 509 ~ 763kg 632 ~ 75§kg
Totél spawnﬂﬁg success ratio 80#@ | 790 ~ 949kg
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To obtain high guality eggs, the broodstock should be reared in less
stocking density. In Nepal, the standard stocking density for broodstock is
900 kq/ha. Thus, in order to secure 790 - 949 kg of broodstock, the required

brood pond area will be in the order of:
790 - 949 kg / 900 kg/ha = 0.8 = 1.0 ha

' §ince.it will be possible, depénding on requirements, to set up cages in
Lake Begnas for broodstock cultivation, after carefully considering the site
cornfiguration as well as the layout of the various ponds and facilities, we

have set the scale of the brood ponds at 0.8 ha, the minimum reguirement for

purposes of this Plan.
{3) Layout Plan for the Seed Production Ponds:

The site is divided by the irrvigation canal into north and scuth sections,
with the southern section containing about 6 ha and the northern about 4 ha,
for a combined total area of 10 ha. The ponds will function mainly as brood
ponds and nurséry ponds. In the layout plan, it was necessary to consider a
1éy0ut that would include not only the portion planned under the present

Basic Design but accommodating future requirements as well,

The volume of seed distribution in the Pokhara Vvalley, as presently planned
by the FDD, is 3,720, 000 seeds (in fry equivalents). After subtracting the
amount to be éupply by private sources, the production capacity of the
subject Center has been set at 3,474,000 seeds, broken down as follows:

{Unit; 000 sceds)

Species Chinese Carp | Ind, Major. Carp | Common Carp . Total
Use Sced Stage | Fry {A.F. JFry |A.F. {Fry {A.F. {Fry |A.F.
Sced for:
. Cage culture — 560 - had - - - 500

Pen cultere - 12 - {8 - - - 120

Recapture fishery - 500§ - 5601 — - - 1200

Pond culture 115 - 10 - 10% - 350 -

Paddy-cum-fish culture - - - - 130 - 130 -
Seed production in the Pokhara acea 174 1072 10 48 235 0 480 1620

{in fry equivaleni} 2,319 i, 166 235 3. 'éZD
Private fry supply 98 — 63 = 85 - 246 -
Seed praduction targets under 17 1072 7 948 150 [\ 234 1620

this Plan -

{in fry equivalent} 2.221 1,103 150 3.474
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In calculating pond si'ze, based on a consideration of future plans and
assuming a 10 g size for advanced fingerlings,:the maximum stocking weight
will be 10 tons. Thus, the estimated requirement is for a nursery pond area

of abouk 5 ha and a brood pond area of at least 1.4 ha.

In general, sizes of the nuréery pénds in the Nepal are either 25 x 20m
(500m2) or 40 x 25m (1,000m-2). In order to produce the target seed volume of
3,474,000, 40 small nurséry ponds (2 ha) and. 30 -lérge pondé (3 ha) would be
appropriate, And, since a number of brood ponds of 50 x 40m (2,00Om2-) _will _
élso be used, with 7 such ponds (1.4 ha), the target number of seéds can be

achieved,

The ponds required under the Basic De'sign_ will include 2.5 ha of nursery
ponds and 0.8 ha of brood ponds, for a total of 3.3 ha in all, but_this
total will be almost equal to the combined area of the small nuréery and
brood ponds required to meet fulure Plan targets. .Considering the advantages
of functionally integrating the ponds and the fact that‘ it will be poséible
to use the western portion of the site to provide 3 ha of 1,0002m . Aursery
ponds, we feel that, as seed production ponds té be built under this
Project, it would be appropriate to - construct 40 nursery ponds of 0.05 ha, 4
brood ponds of 0.2 ha and 6 nursery ponds of 0.1 ha that will allow
conversion to brood ponds in the future on the basis of a plan., Summarizing

the above, we have the following:

Size of Ponds to be Bﬁilt Undexj This Plan

Pond Type Length x Width [Area per Pond N;éngg Total. Area
Brood ponds 50 X 40m 0.2 ha 4 . 0.8 ha
N d .
lame Sf 40 x 25m | 0.1ha | 6 0.6 ha
Nursery ponds . .

(small) 25 X 2i0m 0.05ha 40 2.0 ha

Total 7. 3.4 ha
4.3.3 Construction Plan:

{1) <Construction Facilities for Seed Production:
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1)  Seed Production Ponds

These facilities will cdmprise brood ponds and nursery ponds in 3 sizes: 25
¥ 20 m;'25 x 40 m, and 40 x 50 m. The depth of all size ponds will be 0.9 m,

with 1,15 m from pond bottom to_bank crown,
A, - Dike construction

The. dikes fﬁr:the existing aquéculfure and seed production ponds at Phewa,
Godaﬁari, and Trisuii; as observed during the field survey, use a variety of
cohstructioh ﬁethods, include earthen, masonry, and concrete, In the case of
earthen construction,lit was pointed out that, owing to a need to maintain é
directional gradient,'a lérge pond area is required, increasing maintenance
énd operating cdsts, while the carp, which is the target species, tend to

peck at the earth as they feed, causing damage to the dike,

in the case of masonry and concrete, however, we were told that,'since the
finish extends to the areas around the pond, operating efficiency is good,
facilitating maintenance and administration; though construction costs are
higher for concrete and masonry —-in that order-- than for earthen

construction.

In this Plan, considering the feeding habits of the target species, ease of
facility management, and construction cost, we have decided on masonry

eonstruction for the dikes.

In the case of the ﬁuréery ponds, in the interest of operating efficiency,
vertical dikes have been specified, while, in the case of the brood ponds,
construction will be slightly graded to prevent the fish from jumping out of

the pond.

Following is a standard sectional plan for the various dike structures:

NURSERY POND BROOD POND
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B, rond bottom construdtion

Aquacultural methods involve a non—feedlng oulture, whereby the pond water
is enriched via fertilizers and feed is prov1ded by the plankton resultlng
from this enrichment, This method, thus, depends heav1ly on natural
prodﬁction. Accordlngly, it is essential that the ponds be left completely_
in a still water condition to prEVent the introduction of unriecessary watex
or drainage and maintain a water quality'suitable.tb prdpégation.of the
plankton feed. To this end, spedial cafe must be given in pond design tb

water retention properties.

As confirmed in the soil surveys, iﬁcluding boring_surﬁeys, wﬁich-were
conducted during the Basic Design Survey, the_éoil cémposition of the Plan
site for the seed pfoduction ponds contaiﬁs a séndy ¢lay layexr from the
surface to a dépth of 30 cm to 1.0 m ard a.éilty sand layer from 1.0 -2,0 m,

followed by one of gravelly sand and sandy gravel.

In addition, based on the results of the in-situ permeability tests,

pearmeability of the target area were estimated as follows:

{(in cm/sec)v

Sandy clay layer ' 1077 1078
8ilty sand, gravelly sand layer ' 10”4 - 10_5
Sandy gravel layer : ' '10u3 -= 10—4

The permeability of the sand-gravel layer, forming the base of the target
ponds, tends to be lower than that generally found in such layers in Japan.

This is attributable to the mixture of clay in the substrate,

The coefficient limit which can be used as the bottom layer for the pond
facilities is about 10“5 cm/sec, In the case of the Plan facilities,
considering the fact that the pond bottom lies on a silty sand layer, while
the fry are to be reared as much as.possible_in_a still water condition in
crder to propagate phytoplankton for use as feed, Whilerminimizing the
supply of supplemental wéter, it is been determined that proper water proof

treatment will be mandatory at these facilities.
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Soil surveyé were conducted in the site vicinity to evaluate possible water
propf methbds; There are 2 borrow pits on the southern side of the Begnas
Damubut, on the basié of the soil tests,.it was found that the pit on the
‘south side was not suitable as a source of bottom layer. The soil on the
north side is c¢lay, which caﬁ'be employéd as a water interception material,
bht housés ére built above the pit, and so we concluded that it would not be

possible Lo secure sufficient soil material without adverse impact on these

houses.

.Accordingly, we have decided to use the membrane waterproofing method for

water proof treatment in this project.

{5) Raceways:

The raceway facility is intended to have a pilot function, such as to
clarify rearing conditions, in advance of the propagation program for sahar
incorporated in the 8th Development Plan, and will also be used for various
kinds of outdoor rearing experiments, The raceways constructed in Trisuli
FDC can be cited as comparable facilities, and the lm x 6m rearing ponds can
be considered anrapprépriate size for an experimental pond. Five
experimental groups are to be established to meet the requirement for
changes in test conditions by group, such as stocking density, volume of
water flow , and feed. Since this experiment will be of a long-term nature,
lasting 2-6 months or more, the minimum scale of the raceway facilities
should, we feel, be sufficient to permit the conduct of two concurrent
experiments. We have, accordingly, provided for a total of 10 experimental

ponds, arranged in 2 rows of 5 ponds each,

Two stocking ponds are to be provided for the rearing of adult fish and
broodstock, respectively. These ponds will generally be 50-100 m2 in size
but, in view of the fact that the Plan facilities are being introduced on an

. , . . 2
experimental basis, we have set pond size at only 30m .

After considering the layout of the incidental facilities, such as the
intake and drainage-channels, the stocking ponds have been set at 12.5m x

2.4m.
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The layout plan is as shown below:
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Since the rearing water is in-a flow condition and it is desirable that, in

constructing the ponds, both side walls and batholiths use materials that
will minimize water loss due to erosion, the comparable facilities.in

Prisuli use masonry construction with a mortar finish,

In the subject Plan, we will use masonry material for the side walls and
batholiths, as this material is cheaper than concrete and is the nmost widely

used in the area.
The surfaces will be mortar-finished to facilitate rearing management.
(6) Intake and Filtration Facilities:

The water to be used for seed productioh and fish rearing and research will
all be drawn from Lake Begnas, Since the surface:of'this iake is higher than
that of the Plan ponds and the head differential of:about 3.7 m is within
tolerable limits, intéke via the siphon method will be guite feasible.
Based on this method, the power costs for water supply can be gfeatly
reduced, with obvious benefits in terms of operations and maintenance; thus,
the siphon method will be emplbyed in this Project.

The intake valve will respond to éhanges in the level of Lake Begnas, ﬁhich
will make it possible to draw water from the surface, middle, and bottom

layers of the lake so as to cbtain optimum water quality,
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The'intake water volume under the Plan must be sufficient to accommodate a
future plénned seed production of 3,474.000 seed, and so the applicable

facilities will be as follows:

Seed production pond--

Brood ponds 2;000 mz _ 7 ponds (lake water -- using
drainage from the iacewaYs)

Nursery ponds (small) 500 m2 _ . 40 ponds {lake water --

. using drainage from the
raceways)

Nursery ponds {large) 1,000 m2 30 ponds (lake water—-
using drainage from the
raceways)

Raceways . L 120 n’ Lake water

, Hatcheiy : _ ' Filtered water

Rearing shed Filtered water

{1)  Seed production pond:

The water required for the seed préduction pond will include water filled
priof to the stocking of the hatchlings, replacement of water in case the
rearing water turns bad, and replenishment of water lost through

evaporation.
A. Water—-
Water filling prior to stocking usually takes place about one week before

the start of seed production. The number of ponds to be filled has been

calculated on the basis of the approximate seed production plan.

Momh | MAR APR | MAY | JU'N. JUL | AUG | SEPT | OCT NOV DEC JAN FEB

B -] =1 1 1] 2| 2 1 - =1 - -1 -
Ns) - -] ez ]w| s 4 = e e e
NL{ 1] 1 — | 12 6 g s -1 -7 -1 -1 -
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B: Brood ponds : S NS: Nursery ponds (small)

NL: MNursery ponds (large)
B. Exchange water--

The purbose of chénging pond'watef.is to maintain a certain désirablerievel;
of water gquality. An appropfiate volume of exchange water is Supplied when
water quality becomes too fertile, hard-to-digest phytoplankton becomes
dominant, or the level of dissolvéa oxygen has fallen. This exchange
operation is normélly done 1-3 times per month, with about 1/4 ~ 1/5 of the

pond water renewed each time.

Some 20-75% of the total volume of pond water will be exchanged. Since the
total pond surface area in- the Plan will be 64,0002m . with a depth of 0.9
m, the total water volume will be 57,600 tons. Accordingly;,the exchange

volume per month becomes 11,520 — 43,200 tons,

However, when water has just been put inte the pond, no éxchange is
necessary. Thus, sublracting the originally filled volume from total pond .
volume, the replagement requirement (at a frequency of twice/month; with a

20% exchange each time) bhecomes 40% of this adjusted water volume.

When there is ample pond capacity, seed production may exceed 10g per seed,
permitting the rearing of advanced-size seed. Thus, excluding periodé when
the pond is drained to permit sterilization and extermination of predator

fish, the ponds should be usable year-round.

The number of ponds to be used per month will be as follows:

Month MAR APR MAY JUN JuL AUG | SEPT | OCT NOV DEC JAN FEB

B 7 7 71 1 7 T 1 T 1| 7 7 1

NS 20 0 6 | 18 28 36 40 40 40 | 10 40 740

NL | 29 | 30 | 30 12 18 | 21 30 30 | 30 | 30 30 | 28
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B: Brood ponds - _ NS: Nursery ponds (small)

NL: HNursery ponds {laxrge)

The number of pohdé targeted for water exchange, after deducting the number
of ponds receiving newly supplied water in a particular month from the total

numnber of ponds in use, will be as follows:

Klonth MAR APR MAY JUN juL AUG SEPT OoCT NOY DEC JAN FED

B T T | 6 6 | 5 5 1 6 T 7 7 7 7

NS 2| 0} 0 6 ) 18 | 28 ) 36 | 40 | 40 | 40 | 40 ] 40

NL| 28 | 29 |30 | o | 12| 18 | 27 | 30 | 30 | 30 | 30 | 28

B jBrood-ponds _ NS: Nursery ponds (small)

NL: Nursery ponds (large)
C. Balance between Evaporation and Rainfall:-

The following table shows average monthly rainfall in the Pokhara area over

the 1971-82 period.

The annual average in the area is 3,891 mm, while daily evaporation, using
the Teraili district as an example, runs 7-8 mm during the drv season, If we
presume evaporation levels to be similar in Pokhara, with comparahble
evaporation levels during the rainy season, monthly evaporation can be set
at

8 mm x 30 days = 240 mm / month,
On this basis, the balance between evaporation and rainfall would be as

shown in the following table:

{in mm)

Month MAR | APR | MAY | jUN JUL | AUG ) SEPT| OCT | NOV | DEC | JAN FEB

Rainfalf 61 {. 138 367 673} B89 858 58¥ ) 221 29 14 24 33

Evaporation| 240.|. 240 240 | 240 240 | 2403 240 240] 240 ) 2404 240 | 240

Balance i
teaean | 7179 | -100 ) v21 | 433 | 649 618 | 347 (- 19| -211 | -226 | -216 | 207
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Based on the above, the monthly water requirements become as follows:

Volume of Water Required for Seed Production Pénds

7 in tons) -
Water Injected *i | Water Exchange *2.| ° Evaporation *3 - Required Water -Y°l9"::ér day) *4
ianf o 23, 040 (3.824 | 36,864 (1, 229)
FEB 0 23,040 | 12,834 135,874 (L, 196)
MAR | .900 | 18, 720 9;487: B T P L 1870)
skl 900 15, 480 _ 4,444. 1 oz0.824 0 ( 594)
;.:Y : 4,5'0_0 15,125 S0 19. 872_'0 " (” 654)°
| 18,000 5,400 0 Y a0 (TE0)
II 13, 500 s o | wwses (e
AUG 15, 300 15, 120 ) 0 30,420  (1,014)
sk 6, 300 - 20,520 0 26,820 - ( 834)
oct| 0 23,040 1,216 24,256 ( 809)
NV 0 23, 649 Coass04 o |osesa4 (L 218)
pEC 0 23, 040 T 14,464 3504 (1, 250)

*1: Number of injection ponds x pond capacity

Brood ponds 2,000 m2 (1800 tons)
Nursery ponds (small) 500 m2 (450 tons}-
Nursery ponds (large) 1,000 m2 (900 tons)

*2. Number of ponds ‘targeted for water exchange x pond area
*#3: Number of ponds to be used x pond area x
‘evaporation/rainfall balance x 0.001
{However, this value is "Q" when rainfall exceeds evaporation)

*4:; () = total water requirements.for the month / 30 days

2) Hatchery:

The volume of water reguired for the conditioning and'spéwning tanks in

Nepal has bheen established at 30 liters/minute each, for a total of 30+30 +
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60 liters. In-the case of the inc¢ubation tanks, based on local experience,

we have used a ‘figure of about 20 liters/minute per tank, for a total of 120
liters/minute for all 6 units. The water reguirement fox the nursery tanks

has also been set .at 20 liters/minute, for a total of 180 liters/minute Lor

the o ténks. :

accordingly, the total water requirements for the above fFacilities, at peak

operation, will be 360 .liters/minute, or 518 tons per day. This peak level

will occur durihg the S5-month spawning seasorn from May to September.,

Con_ditibn_ing / spawning tanks 60 liters/minute

Incubation tanks 120

Nursery tanks 180

360 liters/minute

Total
' 518 tons/day

3) Hatchery for indigenous fish species:

The following table summarizes the types and éapacities of the tanks to be

used for rearing purposes:

Type of Tank Capacity |, | Tocal Copcity
Incubation Tanks 200 9 1.0
S
Nursery Tanks 400 5 2.0
Rearing Tanks {square) 300 10 3.0
Rearing Tanks {(circular) 1,000 , 10 10.40
Stocking Tanks 1, 700 10 ] 110
, o ]
Food Plankton Rearing Tanks 100 3 0.3
Small Experimental Tanks 30 15 0.5

Phe tanks for this facility are to be used essentially in the running water

rearing method. While the desirable water exchange rate is generally 0.5 -
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0.67 or more, given the expefimental nature ¢of this facility, the exchange

water rate may be set at the minimum level of 0.5.

The target tanks for water exchange will be the rearing, stocklng, and small'
experlmental tanks. These tanks have a comblned capacity of 35 5.tons, and
so the volume of water exchange will be 35,5 x 0.5 =18 tons/hour. When the
incubation and nurserj'tanke are in use, it may be presumed that ‘the rate of
utilization of the above'tahks'wiil be at a low level. Thus, at the Plan

water volume of 18 tons/hour, the daily water requirement comes to 432 tons,
4) Raceways:

‘The water intake reguirements for the raceways is determined primarily. in
relation to the exchange water rate. Generally speaking, it is desiréble
that the water in the ponds be replaced every 1~2 hours. On this basis, with
a pond area.of 120 m2 and an average depth of 0.8 m, for a total of 96m3,
the exchange water requirement at 1.5 -2 hour intervals becomes:

96m / 1,5 - 2 hours = 48 - 64 m /hour

The main purpose of this facility will be rearing. experiments, Considering
the experimental nature of the operations, we have set the water requirement
at 48 m3/hour, which would allow for a 50% exchaﬁge water rate. On this

basis, the daily reguirement becomes 1,152 tbns.

in this project, the only facilities requiring water throughout the year are
the rearing tanks and raceways. The water supply for the seed production
ponds can be recycled from the raceways. In addition, water will be required

for the hatchery only during the May - September spawning season.

From the above, the final daily water requirement per month may be compiled

as follows:

MAR | APR | MAY | JUN | JUL | AUG | sEPT | 0CT | nNov | DEC | yan | FEB

A} 90 esa] ese| 780 sz2fioia| 894 | 809 | 1218 {1250 | 1229 ] 1198

B L0152 | £152 | 1152 | 1152 | 1152 | 1152 ) 1192 | 1152 | 1152 § 1152 | 1152 _ilSZ

C 4321 432 43z 432) 432 -432 a3z 43z 432 432 432 432

E 1584 11584 1 2102 | 2102 | 2102 | 2162 ] 2102 | 1584 | 1650 § 1682 | 1561 | 1628
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A:  Seed production ponds

B: Raceways '

C: Rearing tanks

D:  Hatchery.

E:  Reguired water intake volume: . A or B (whichever is higher)

+tC+D

Accordingly, the maximum daily requirement will be 2,102 tons. Allowing an
extra 15% margin for water loss due to pipe rust and adhesion of biological

matter, the Plan intake volume can be set at 2,400 tons/day.
(7) Wells:

‘Based on the geclogical survey and secondary materials, it is believed that,
at a water intake-depfh of about 10 m for the Plan wells, it should be
possible to secure the target intake volume if 19 tons/day. The wells will
be shallow type directed at free ﬁnderground water. Well construction will
be tubular, since the water-bearing layer is good-guality sandy gravel and
this type of construction is economical and poses no programs in terms of
"construction teéhnology._A 2-3 inch intake pipe will be driven into the

water-bearing layver, and the water will be drawn directly therefrom.
(8) Filtration tank:
The filtered water requirement for the Plan is 950 tons/day.

The purpose of filtration treatwent in this project is to remove dirt,
organic sections, predator fish, and plankton, The filtration method will
be via a gravity-feed sand filtration tank. This method is widely used in
agquaculture, seed production, and research facilities in both fresh and

seawater.

This filtration method has been incorporated also into the Janakpurx
Fisheries Development Center, which can be considered a comparable facility,
and the sand used as the filtration material is easily obtainable in the
-yicinity. Possible structural methods for the filtration tank, in the case
of pressurized rapid filtration suitable for large-volume processing,

include steel and FRP, However, with the gravity feed type, concrete is



generally used, owing to its durability, ease of maintenance, and relatively

low construction cost.

In the préseht pPlan, the structure of the filtration tank is to be concrete,
based on héintenance and operating doﬁsiderations and the fact that all of
the materials for this type are locally available.

The filtration taﬁk shonld be set high enough to generate adéquate water

pressure for thé hatchery.
(9) Water supply and drainage channels:

These channels are to be used for tﬁe supply and drainage of water for the:
Plan ponds at the_Begnas Seed Production Center, with a maXimum'P;an flow
volume of 2,600 tpns/day. The standard sections will be 50.3 40 cm forhthe-
supply channel and 100 x 115 cm for the drainage channel, Channel
construction, as inithe_éase of the raceways, will use materials on side
walls and batholiths that will inhibit water loss from'eroéion and simplify
maintenance and.operation. On the basis of these considerations, the

construction method will be masonry with mortar finish. .
(10) Dike facilities:

The Begnas Dam has been designed so that, during.periods of rising water;.
when water levels exceed fixed norms, the overflow is eliminatéd by an
overflow dike in order to protect the dam strﬁcture. For this reason, a dike
will be necessary to prevent the influx of river water into the central site
area along the right bank of the Khudi Kohla, which receives the overflow.
This dike is- to have a total length of 343 m and will be built at the

downstream horder of the site.

Taking into consideration the extent of possiblerdamage in the event that
the river water were to inundate the Plan facilities, it is vital that the
dike be of solid construction. Its structure will eséentially be banking
construction but, with regard to the direction of contact with the raceways, .
the dike will be of covered gabion construction. This type of construction
is relatively resistant to friction abrasion, works like a scrubbing biush,

and allows partial repairs using locally available materials.
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{11} Connecting bridge:

Thé'pfeéent éccess to ‘the Plan site is by crossing the Xhudi Kohla,.but,
coﬁSidéring the future plan to use the area on the south side of the
irrigation channel ahd build an appfoach to the main highway, it is felt
that an approaéh road of 6 m from the road side, bordering the present
irrigation channel, would be ideal. To accomplish this, a connecting bridge
: wiil be necéssary'linking tﬁe north and scuth sides of the site. The width
of this bridée should be the same as that of the road -- i.e., a single lane

of 3 m~~ to pérmit passage of work trucks.

Possible structural methods for this bridge include wood, steel, and
concrete, But, sihée wood and.sﬁeel would pose problems in terms of local
procurement and maintenancé, it has been decided to use concrete in this
Plan, which has also been used for the existing connecting bridge. The
girdéfs will be the same as those used in the present bridge spanning the

irrigation canal,
{12) On-premise Road

This road will be used to move work materials around the site, principally
people'and light materials. While the freguency of vehicle use will be low,
since cbunterﬁeasures will be required against muddy spots and slippage
during the rainy season, from the standpoint of operating efficiency, we
have specified a gravel surface ~- the simplest type of surfacing. Road
width is to ke single- lane 3 m to permit the passage of work trucks. So
that at least one pond of each type will front on the road, its total length

has been set at 2,100 m.
"(13) Raceways at Godawari:

At Godawari, a constant supply of fresh, clear water at temperatures of 18-
200C can be obtained throughout the year. The area is, thus, actually better
endowed than Trisuli or Begnas for rearing experiments, using the raceway
metheod, on the principal indigenous species. Since these ponds are intended
for rearing experiments, the tést fish capacity will generally be 10 - 50 kg
/ test area. It will, therefore, be advantageous to keep pond scale small

and establish a large number of test areas,
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Since it is anticipated that the requisite nﬁmber_ofipbnds_will eventually
be built on the basis of a technical cooperation.program, we have limited
the number in this Plan to immediate requirements, spéqifying the same scale

as the raceways at Begnas.
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4,3.,4 Building Plan

.(2) ‘Plan pf.the Facilities

1}. Hatchery

A. Scale of the Required Water Tanks

This_faéility-is to be used to spawn Chinese and Indian Major carps, and we
feel ik will be proper in this Plan to follow the Chinese system, not only
because this'is.the method that has produced the best results in Nepal but
alsc because technicians are familiar with the operation of this kind of
System._In determining the size, number, and shapes of the various tanks, we
will adopt the Chinese system, with which Nepal has had the most experience,

and develop the necessary scale and deployment plans on this basis.

A general explanation is given below:

Type of Tank No. of Days required in Tank
Conditioning Tank 1 to a few days

Spawning Tank Half to 1 day

Incubation Tank 1-2 days

Nursery Tank 2-3 days

Conditioning Tank:
This tank is used to stock broodfish selected from brood ponds,
appropriately attained sexual matﬁrity and to accelerate spawning by dosage

of the first hormone injection.

Spawniﬁg Tank:

The broodfish which have been dosed the second hormone injections are
collected in this tank and allowed to spawn freely. If all goes smoothly,
the spawning should be completed within 6-12 hours after the second dose in
the tank, The eggs stripped and fertilized flow down together with the water
and are placed in the incubation tank, while the broodfish, after spawning,

are released again into the brood pond.
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Tncubation Tank:
The fertilized eggs are gathered in this tank_and incubated while floating
in running'water. Ssince 1~2 days are needed for hatching, we'have.Set_the

required number on the basis of a 2-day cycle.

Nursery Tank: . _

The hatchlings hatched in the incubation tank_aré colléctédﬂiﬁ the nﬁréery
tank after eliminating dead fish and trash. Since tﬁe]hétéhiinqs'lie'on'thé
bottom of the tank in layers, forming clusters,'ﬁﬁiié gfeat care must be
taken in this stage. The period until the larvae emefge to the water surface
is 2-3 days, and our design has been based on a 3-day cyele. After'emérgence

to the water surface, the larvae are moved to the mirsery pond.

We have c¢alculated the scale ahd number of the various tanks; as follows,

with reference to'comparable facilities in Nepal.
a) Conditioning and Spawning Tanks

One tank of each type will be reguired, of a size that is standard in Nepal,
with due consideration to case of operations and impact on the spawners. The
standard size of.the conditioning tank will be 2,5 x 4m, while the Spawniﬁg

tank will be 4m in diameter,

The conditioning tank, in our judgment, should be.sufficiently large to hold
both 10-20 females (weighing 4 kg) and 20-30 males {4 kg)'and to fully

handle requirenents at peak breeding season, while being easy to operate. -

The size of the spawning tank should be sufficient to permit spawning of 5-6
female broodstock at a time. This scale will be proper, since it has been
set on the basis of results achieved to date in spawning activities and

takes into account the influence of broodfish on spawning behavior.
Accordingly, the Plan scale will be as foliows:
Cconditioning tank: 2.5 x 4m {1)

Spawning tank: ’ 4m diameter (1)

b} Incubation Tank
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The incubation tank-will have a diameter of 1,5m. Since the total number of
eggs Lo be incubatéd in this tank will be about 0.5 to l.million, in the
case of Chinese carp, where fecundity is large, the average number of eggs
expected pexr spawning will be'

90,000 eggs/kg x 4 kg x 4 female = - 1,440,000leggs

Thus; 1.5 to 3 incubétion tanks will be required, Even with breeders of the
same size, fecundity will. vary considerably on the basis of individual
variations, while individuval differences will also be seen in the weight of
spawning breedérs, Thus, considering the pOSSibility of increasing
production in the future, the Plan scale of the incubation tanks has been

established as 3 tanks per breedlng.

Since eggg will be held inside the incubation tank for two days, the
incubation tanks will have to be able to accommodate two breedings.
Accordingly, the Plan scale of the incubation tanks will be:

,3 tanks/bfeeding % 2 breeding = 6 tanks
c) Nursery Tanks:
The most commoﬁly'used nursery tanks are 1.5 x 2m in size, with a capacity
of about 250 600 1arvae. The average number of eggb obtained per breeding is
1,440,000, with 72,000 hatchlings to be stocked, based on a 50% hatching
ratio. Accordingly, there is a requirement for:
1,440,000 eggs x 50% / 250,000 laevae/tank = 2.9, or 3 tanks
The_hatthings will be kept in the nursery tanks for 3 days and so, in order
to permit continuous operations, these tanks will have to accommodate 3

breedings,

Thus, the Plan scale of the nursery tanks has been sel at:

3 tanké'accommodating x 3 breedings = 9 tanks
B, Layout Plan:

Consolidating the sizes and number of the various tanks, we have the

following:
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Type ' : ) Size o o No,. of Tanks ~

Conditioninq tank 2.5 x 4m B |
Spawning tank . 4n ﬂiameter 1
Incubation tank. _ 1.5m diameter- _ 6
Nursery tank T 5 %X 2m 9

With a suitable allowance for working space, the reguired. floor area’ for

this layout plan will be 250 mz._

The final layouﬁ plan is shown below:

INCUBATHN TANK

CONEHYHONING | ANK

IRUUHATION FANK

SRALIN

RRKY TA I:

2) -Feed Production Shed

The target items of egquipment include a pulverizer for pulverizing raw
material, a kneader to mix the variocus pulverizeéed materials, and a

pelletizer for converting material into pellet form.

Except for the early stage of feeding, the feed is ordinarily set, as a rule
of thumb, at about 3% of total weight and is made mainly from rice bran,
corn, and oil cake, The maximum planned stock is 12 tons, comprising
approximately 10 tons for seed, 1 ton for broodstock, and 1 ton for other
indigenous species. 3% of this 12-ton total is 360 kg, which hés been set as-
the daily production capacity of the Feed Production Shed. The plant will

operate 7 hours per day, but, allowing 2 hours for preparations, cleanirng
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up, and other maintenances, the entire operation is to be completed. in about

5 hours.
a) Pulverizer:--

Bésed on a ‘3-hour operation to pulverize 360 kg, the capacity of the

pulverized must be about 120 kg per hour.

b)  Kneader:

Since’ the kneading operation can be conducted in parallel with pulverizing,
in order to complete the former in 4 stages, a 100 kg capacity will be

required,
¢) pelletizex: .

The pelletizing operation can be conducted in parallel with pulverizing and
kneading. Allowihg.about 3 hours for this operation, the pelletizer capacity

has been set at about 130 kg.
3) Hatchefy for Indigenous Speéies:

The major target species for experimental rearing will be sahar, while
research will also be done on the rearing of rewa {Chagunius Chagunio)} and
katle {Acrossocheilus Hexagonolepsis), which are commonly found in lakes and
rivers in- the Pbkhafa valley and have traditionally been important as food
fish. The research programs will be comprehensive in nature, centering on
basic data collection to clarify ecological and growing conditions,
establiéh reproductive technology, and develop suitable feeds as well, In
carrying out this research, 3-5 experimental groups will normally be
established, with varying conditions, depending on the nature and objective
of the program. Considering that these experiments and research facilities
are to be developed largely through technical cooperation programs, in order
to obtéih results during identical periods, it will be proper to create an
efficieht‘research environment, based on these 5 experimental groups.

Since this facility will be a.wet lab, it will reguire water supply and
floor. drainage as well as aeration ducts so as to permit continuous rearing

experiments under identical conditions.
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A, Eduipment scale’

The required items of equipment will be an incubation tank, nursexry tank,’
rearing tank, stocking tank, water tank for small- scale experiments,'and a
culture tank for food planktoh. The functions of the various tanks,'with

specific reference to conditions in Trisuli, will be as set forth below:
al Incubation Tanks

The incubation tank will contain the fertilized eggs and will incubate’
through the eve stage, or hatching;'é@d variéus-type5 can'be considered.
Since:thé sahar eggs, the main'target'spéciés; are a free demersal egq, a
vertical type and an Atkins-~type iﬁéubator will be suitable. 6 vertical'type
incubators (both new and old) are presently in use in Trisuli.3As a result,
the vertical type incubaior has been adopted for this project, with 5 units

initially planned.
b) Nursery Tanks

A nursery tank will be providéd for the rearing of hatchlings, and such
tanks {(o0ld and new) are preséntly being used in Trisuli, Théy are intended’

for both nursery and experimental pufposes, with 5 units planned.
c) Rearing Tanks

Two types of rearing tanks are used in Prisuli, each with g capacity of
around 1,000 liters: an FRP square type and a ley—carbOHate circular type.
o units of each type will be provided for rearing and experiments. Tﬁé main
characteristics of the square tank will be the ability to employ floor area
effectively, while the circular type, by directing. the water flow in a
particular direction, will permit rearing by the raceway method. The two
types will be combined in this Plan to take advantage of their respective

merits,

The basic research themes at this facility will be - submitted in connection
with the implementation of technical cooperation but, if, as a minimum, -2
sets of experimental ‘groups are provided for experiments on feed and growth

and another two for accumulating data on basic rearing conditions, such as
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to set up suitable stock density and water sxipply, etc,, there should be no
"problems in acéommodéting Ammediate requirements. Thus, if 5 experimental
grOUps'fdr an expefiment areestéblished, a total of 20 tanks will be
requifed, énd'we have, therefore, designated 10 square units of 800 liter

capacity and 10 circular units of 1,000 liter.

a) Stocking Tanks

There will also be a_requirément for tanks to stock the test fish.
_Considering the fact that these tanks will have to be deployed on the basis
of growth stage, species, and sampling place df the test fish, and in order
to permit indoor rearing-egperimeﬁts on large fish as well, 10 tanks of

1,700 liters each will be provided for this Plan.
a) Culturing Tanks for Food Planktoﬁ

The :major prqblém'in iesearch on the rearing of indigenous species is the
devélopmént'df-the‘inéipient feed. At Trisuli, artemia are being hatched
expérimehtélly as an incipient feed., But artemia, of course, is not
indigendué'té_Nepal and so cannot be used in the future for cost reasons.
Accordinély; equipment should be provided under this Plan for the

development of substitute feed organiéms.

Considering the_experimental nature of the culturing tanks, their capacity
has been set at a ﬁinimum of 100 liters. A total of 3 tanks will be
provided: one for artemia use, a second for the culture of diatoms and other
phytoplanktons, and a third for the culture of such zooplanktons as water

fleas.
£) Small Experimental Tanks

This facility is intended to conduct experiments on the physiological needs
of fry and their reaction to physical conditions at the various growth
'stages. While the numbef of test areas will vary also with the objectives of
the'ekperiment, we have idgntified a need for 5 locations, including a
comparison area, to create various sets of conditions (environments). In
‘Trisuli, tests are presently being conducted using 10 £anks but, since test

periods under this Project may run several months, we have decided to
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pfOVidé a total of 15 tahks, which &ill'permit 3-testihg programé to be run

concurrently as a means of increasing their effectiveness,

Assuming thét.thé Lest fish will all be fry, we have specified a small tank

with a capacity of about 30 liters,

B. Layout Plan:

Summariéing the tank requirements Outlinéd above:

Capacity

_"fyp.e of Ténk (iiters) ~ Material Approximate -Dimé_ns'zuns No
Incubation Tanks 200 FRP 400 X _2,'2'0'0 nm 5
Nursery Tanks 400 FRP 500 X 2,700 mm 5.
Rearing Tanks {square} 800 FRP 1,000 X 1,600 nm | 10
Rearing Tanks. {circular) 1,000 Poly-carbonate 1,300 . diem.. 10
Stocking Tanks 1,100 e | 1,400 X 2,200 mm | 10
Food Plankton Rearing Tanks{. 100 | Poly-carbonate 550 mm diam. -3
Small Experimental Tanks 30 Acrylic 450 X 300 mm 15

allowing space for work tables and storage and working areas, the

total floor space requirement has been calculated at 200 m2. The

floor plan is as shown below:
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4) Administration/Research Building:

This building forms the core of operations at the Begnas Seed Center., Space

reqguirements include the office, administrative, research, and experimental

functions,

Personnel:

Administrative (10 persons)

Using Conference Rooms {(20)

Using night quarters (3)

Space Requirements for the Various Rooms:

Direct

or, experts,

typist, 6 technicians

(2 3rd class,

2 JT, 2 JTA;

accountant,

1 for

feeds, 1 for aguaculture, and 4 for

seed production)

7 staff membeks;

1 expert;

visitors-—- e.g.,.FDD and

provincial officials and

fishermen .(12)

3 technicians during night

operations in connection with

incubation



In calculatlng the space requlrements for the rooms, we considered ba51cally
the types of persons using the room, 1ayout of furniture and flxtures, and
allowancee for working space,'w1th reference to the size of existing
fa0111ties in Nepal A general floor plan was developed on the ba31s of ‘the
conflguratlon and size of the varlous rooms, 1ncludlng an allowance for the

entrance hall, stalrway, and corrldors.

Based on the above considerations, the;epace fe@uirements for the

administration/Research building have been established as_folldws:

Rocm Designation | S "_Aréa (m2)
Laboratories _ 60,0 -
Biological Testing Lab _ . 36,0
Chemical Storage: : o 13.0
braft Chamber foom 13,0
Fiehery resource Lab 24,0
Director's office ] . 24;0

Room for scientists 24,0
. Accountant room | 10,0
Hility room .. 8.0

Toilets 28.0 (8.0 for men's
' room, 6.0 for ladies!

‘room) x 2

Office - . 26,0
Conference room 60.0
Library . _ o . 26,0.
Staff room 16.0
Storage | . 8.0

Corridors, stairway,

Entrance hall : 111.0

Total 487.0 m2
5) Warehouse:
This area will be used to store cage and pen materials, fishing gear, and

materials for seed productive use and to provide space for net making

operations and the ice-making plant.
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The ice plant is needed to lower water temperatures during summeyr fry
“shipments to prevent the fish from weakening from high water Lemperatures,
At the peak of fry shipments, the daily'volume of water and fry combined

will come to- 1,350 Kg.

The ideal temperéthre for shipping carp is 180C, but, during summer, water
temperaturgs fisé to 25°C or more, However, it is considered undesirable for
the difference from water temperature prior to shipment to exceed 5% ;, and
so the fry will be shipped with ice to cool temperatures by 5%.

The vdlumé of ice need to cool water temperatures 5% during shipment is;:

Vv = weight x:specific heat x specific gravity x difference in water

. temperature x 1.3 / 80.
Accdrdingly, 1,350 kg x 4.2 x 1 x 5 x 1.3 / 80 = 460,6878 kg.

The additional wvolume of ice needed to prevent a rise in temperature during

shipment becomes:

V = heat transmission area x transit time (hours) x coefficient of overall

heat transmission x temperature differential x 1.3 / 80,
Thus, 16.2m° x 2h x 10 keal/m>°Ch x 5 x 1.3 / 80 = 26,325 kq.

Combining the above values, the total ice reguirement works out to 487

kg/day.

Accordingly, the ice-maker and ice chest should have a capacity of 500 kg/24

hour period,

Allowing for installation and working space for the above equipment, the

total required area becomes 36.Om2 for the warehouée, 36.0m2 for the fishing
: 5 7

gear shed, 36.0m” for the ice plant, and 36.0m2 for the net-making area, for

a total of 144.0m> in all.

6) Nighl guarters
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During spawning and hatching periods, 6 staff members wili.benon night dnty,
3 of whom will stay overnight, Thid facility will proﬁide night workers with
rest, mess, and sleéping quarteré; ' s

Allowing for the layout bf furnishings'and'adequate WOrking_spaceg,the
re@uired areas for this facility become: 14,0 mz'for the mess hall, 6,25 m2
for the kitchen, 5.0 m° for the toilet, and 16.0 m% and 14.0 m? for 2

bedrooms, and 6.D'm2 for‘éorridoré,_for'a'total-of 61,25 mza

The total drea of buildings and facilities at the Begnas Seed Center is as

shown below:

Type of Building or Facility Buildiné Area {mz)
Hatchery ' : 245.0
Feed Production Shed , 7 72.0
Rearing Shed 224.0
Administration/Research Building 487.0

" Warehouse | 44.0
Night Ouarters 61,25

Total . 1,282.25 m°

7) Phewa Fishermen's Training Center

Since functions relating to the seed production are to be carried ocut at the
Begnas Seed Production Center, the main activities planned af the subject
location will center around extension services, training te fish farmers,

and limnological research.

This facility will comprise various functions relating to the training of

fish farmers, display of research findings, and limnological research,

Personnel :

Administrative (4) 4 officials (3rd class) f2 for limnological
research, 1 for ecology, 1 for trainingl

No.of persons using 20 fishermen, or 20 employees from

the training room (20} Begnas, Phewa, and Rupa

Workers (6)



‘The calculation of space requirements for the various rocoms has, in
'principle, been bésed on a layout plan for persons using the facilitiés and
related furnishings,:including a suitable allowance for working space..in
preparing this plan, reference has been made tc the size of existing

facilities in Nepal.

We have déveloped a full floor plan, based on the above data and the
‘configuration and size of the various component areas, including entrance

hall, stairs, and corridoré, plus a suitable allowance for working space.

The scale of the Tpainihg Center, based on the above considerations, is

shown below:

Type of Room " Room Area (mz)

Biological experimental and

training room 67.5
Limnological lab 22.5
Specimen storage room - 15.0
Office - . 22,5
Tfaining room 45,0
'Utility room 6.0
Toilet/washrooms 12,0 (men's room 6,0,
{ladies' room 6, 0)
Staff room 9.0
Storage 9.0

Corridors, stairs, entrance hall 55.5

Total ' 264.0 m2
a) Rupa Fish Collection Shed

This facility is designed to collect weights and size data on fish taken

from Lake Rﬁpa.
Allowing for the required furnishings and adequale work space, the total
required area comes to 32,0 m2, comprising 16.0 m2 for the weighing room and

16.02m for the office,

9) Research Building /Godawari Fisheries Development Center:
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The Godawari Fisheries Devélopment Center will comprise administrative
functions, fishery'experimental and research functions, and material storage

functions,

Personnel :

Administrative (7) 3 experts'
2 éffiCerS'(zﬁd class)
2 officers (3xrd élass)
2 specialists in écology;
2 in resource étudy] 
No. of persons using S
conference room {20) 20 eﬁployees from Pokhara,

Trisuli, and Godawari

Workexrs (5)

Calculation of the spaéé_requirements for each room has ﬁeen'based an a
layout plan for persons using the facility, inéluding reélated furnishings
and an allowance for working space, which has taken.into.consideration the
size of existing facilities in the coﬁntry. The spaéé has been détErmined on
the basis of the configuration and size of the various rooms, inciudihg

entrance hall and corridors and a suitable allowance for working space.

The scale of the research building, based on the above calculations, is

shown below:
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Type of Room Room Area (m2)

Conference Room =~ 60.0
Chémical Lab - ' 36.0
Biological Lab - 2200
Room for.SpeCialist _ . . 24,0
Office : S 22,0
Utility room _ ' 8.0

Toilet/washrooms : ' 14,0 (men's room 8.0,

‘ _ ' (ladies® room 6, Q)
staff room 12,0
Storage - 10,0

Corridors, stairs, entrance hall 37.5

Total 245.02m

(2) Structural Plan:

The target fécilities fer the Plan are the seed production and research
opérétions. The structure and methods have been determined, as outlined
beldw, with due régard'fof the planned use, scale, matérial procurement
during the construction stage, and esase of maintenance of the respective

facilities.
1} Construction Methods:

From the étandpoinﬁ of usage and scale of the subject facilities, possible
construction methods include wood, brick,.concrete and steel frame, The most
prevalent nethods in Nepal are reihforced concrete for pillars and beams,
brick for walis, or masonary structure using stone,., For roof truss, the
most common method is steel tfusses in_small sections., which is the method
that has been used at the existing research facility in Trisuli. In the
case of facilities requiring wide spans, steel trusses and concrete beams
are utilized. This technigue makes it easy to obtain spacious areas, as
opposed to the other construction methods, and the method tends to be used
because it shortens construction time, owing to the ease of achieving
gquality and accuracy in the structural components. However, all of the steel

materials must be imported.
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Wood construction is relatlvely expen51ve and so, with the exaeptlon of

small~ scale fa0111t1es, is not used very much for structural components.

In this broject, reinforced concrete'has_been speqified_forithé
mainstructures in the Administration/Résearch and Trainingfstrﬂétu%es;:which
cohétitﬁte the core facilities under the Plan, while :igid:framé_
construction will be employed in the general constructioﬁ'prog;am.'ln'the
small-scale facilities, consideriﬁg the intended use and- plane scale,
masonry will be used as appropriate. In the roofs, steel trﬁssés.will, in
principle, be utilized on the basis of existing construction practices and

span widths in the Plan areas.
2) Basic Structure:

The soil composition at the Begnas Plan site was confirmed by'the.soil
analysis, including boring surveys, conducted during the field stﬁdy as
comprising a surface layer of sandy ‘clay, a layer of 511ty sand and gravelly
sand, and a sandy gravel layer, in that order, The soil layer is composed of
sandy soil, and a long~term allowable soil bearing capacity ofrabout 6 tons

can be expected in the foundation structure.

The Plan facilities will be relatively_lighthweight, low—rise.z—story
structures, and so it has been determined that the foundations - are suitable
for supporting the direct basic structure, The building facilities at Phewa
and Godawari, like those at Begnas, will be'relatively light-weight, 1-2
story structures. Comparable scale facilities have already been built in
areas adjacent to.both Plan sites, and we learned in the field discussions
that the areas have been used for many years as building sites. We have,
therefore, concluded that adeguate soil bearing capacity éan be anticipated

at these Plan sites.

In the case of Rupa, site of the Fish Collection Shed, the building will be
small and light-weight., Although no reference structures exist in the
vicinity, we have confirmed visually that the area should be fully able to

support the intended facility.
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The basic structure for the Plan facilities will utilize a direct- bearing,
siﬁglé footing foundation, which is the most commonly found method in

existing structures in the subject areas.

3) Sectional Plan:

The sectional plan is closely related to ventilation, lighting, and
insulation of the various rooms, Adequate ventilation and light must be
provided in the Administration/Research and Trainingstructures,

Eaves will be widely used in this Plan, as they are highly effective as a
means of controlling rainfall invasion and luminons intensity, keeping out
strong sunlight, and preventing direct glare on desk surfaces.

With regard to ceiling heights, high ceilings are a generally accepted
techhique in the Plan areas for providing proper ventilation and,
particularly, for alleviating the oppressive heat just prior to the rainy
season., Ceiling heights in comparable structure were generally found to be
2.5 ~ 3.5 m in small rooms and 3.6 - 6.0 m in medium-sized space,

4} Structural Component Plan:

The following conditions were kept in mind in developing the component plan

for the building facilities:
— Climatic conditions:
High rainfall concentrated in a brief period of time.
- Only a few building components can be sourced locally,

The component selections have been keyed to the above conditions,

Unless otherwise specified, all components shown in this section are

commonn to all Plan structures,
A, Exterior finish

(a) Roofing



Not only 1n comparable strucLureS, but. in the Plan areas genera]ly, slanted

(pltched) gable, hip, and flat roofs are w1dely used, dependlng on the. .

particular struckture, Slanted roofs are  effective in radlatlng 1ndoor heat-
as well as in handllng large amounts of rainfall. They can, therefore, he

said to be the most suitable roof type for the natural conditions in the

area. In the case of slanted roofs, regardléss of’ 51ze, the most common

roofing. materials are slate, tile; and corrﬁgated galvanized steel sheets.

In the case of flat roof.structures,.frequent-use is made of concrete slab

water—proofed. _ .

In this Plan, we have specified.slented roefs:as.being.most appropriate for

the natural conditions. Roofing material Will.be siate roofing, which are

the most widely used type in the area and also easy to maintain.’
{b}) Exterior Walls

The wall materials most commonly used in low-rise buildings in the subject
areas are natural stone, common brick, and hollow concrete block. These are
traditional building materials in Nepal and, along with slate tile, are the.
easiest and cheapest to procure. In this Plen, natural stone and concrete
block will be used in Begnas, Phewa, and Rupa, which have abundant supplies
of natural stone, since these materials are easy to obtein and use, In

Godawari, common brick will be used.

{c) Building Openings

Wooden doors are primarily used for normal-sized openings, while Stéel doors
are generally used for larger openings in factories and comparable

structures,

In the present Plan, wooden doors have been specified for normal size

openings in research areas and offices.

For windows in the general-purpose rooms, we shall use wooden fittings,

which are most prevalent in the area.
B. Interior Finishes:

(a) Floors
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Wwe have standardized slab-on-earth concrete floors with mbrfar finish in the
general rooms, incubation rooms, -and reseéréh-areas. The main section of the
Phewa Tralning Center will extend frdm thé entrance area to the biological
laboratories on the 2nd floor, and terrazzo finish has been specified for
these areas, since this material can be sourced locally and is duvable and

easy to maintain.

Poilets and washrooms will be given vitreous tile floors for sanitary

reasons.,
{b) - Ceiling and Wall Finishes

The following materials will be used, as appropriate, as finish on ceilings

and interior walls:

Ceilings: Strips, acoustical panel, veneers, watertight board with paint

‘finish
walls: Mortar:with paint finish, cloth finish, veneer plank finish
{3) Facilities:
1) Power Facilities

Power supply to the various Plan facilities, in the case of the Begnas Seed
Production Center, will be drawn from an 11!000 vV overhead trunk line
running to a point ahout 500 m from the southern border of the property. In
Phewa and Godawari, power is already available from trunk lines that have
been brought into the facility areas.

- Power brought to the main switchboard of the Plah facility will then be
distributed to branch distribution lines at each location. Rupa has been
eliminated from this discussion, since no power consumption is planned
there.

The trunk intake lines into each facility will, in principle, be distributed

through underground lines via PVC conduit pipes.

In planning the power facilities, we have purposely avoided items which

would be complicated to handle or service, specifying simple yet effective
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facilities.;Ffom a maintenanéé'standpoint; the equipment materials will be

products of standard local specifications which are gasy to procure.

The electrical system may be classified into lighting outlets and powered

facilities.
A. Lighting outlets

The lighting fixtures that are generally used in the Plan areas include: both
fluorescent and incandescent types, with all products imported. The items to
pe utilized in the Plan will basically be of Japanese origin, owing to their

competitive prices, stability of supply, and quality and reliabilify.

The luminous intensity in theé Plan rooms. has beén set as follows, in

accordance with local conditions:

Main rooms (offices, research areas,
conference rooms,

library, laboratories) 300 luces

Incubation room and feed production

shed, and hatcheries 150

Warehouses, corridors, toilets and

washrooms 100
Outdoor lighting : 10

Two types of outlet will be used: & general purpose outlet for the library
and offices and specialized sockets for the research and aquacultural
eguipment and tools installed in the research areas, laboratories, and féed
production shed. Load voltage will be 220V, 50H% for the general purpose
outlets and either single-phase 220 V or 3-phase 400V, depending on the

equipment item, for the specialty sockets.

B. Powered Facilities
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The powered facilities, mainly at'the Begnas Seed Production Center, will
include iifting pumps for use in water intake operations and with overhead
tanks, air blowers in the feed production shed. Load voltage will be 400 V,
50 Hz.

C. Lightning Rods

Lightning is frequently observed in the Pokhara area, and lightning rods are
found on facilities that have been built in the Plan areas with grant-aids,
Rods. will be. installed on major structures provided in this project.

Da Phones

Telephone lines will be set in the main facility sites, excluding Rupa, and
telephones will be .installed. The securing of telephone lines from outside
is to be the responsibility of HMG.

E., ' Fire-prevention Equipment

There are no local fire laws or oxdinances. In this project, therefore, we

have not given particular consideration to this subject.

F. Generating Facilities

Generating facilities will be installed at the Begnas Seed Production Center
as a standby power source for the lift pump, laboratory refrigerators,

precision instruments, and air blowers in the hatchery for the indigenous

species.

G. Ice-making Equipment

An ice-making unit and an ice storage chest will be installed at the Begnas
Seed Production Center for use in transporting the fry produced at this

facility. The ice-maker will be plate type for ease of maintenance and

service.

2) Facilities for Water Supply, Drainage, and Sanitation:
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A, Water Supply:
aj Begnas Seed Production Center

The water used at this facility will be divided into 3 categorj_es: (1) th_at
used in connection with the seed production operations; . {2) that used in

research and laboratory work; and (3) general and miscellaneous water.

Category (1) and (2) water will be sourced mainly from La.ke Begnas, which
adjoins. the e’ast‘.éide ‘of the Plan site. As. to .the"_ge'neral water supply,
- since there are no. muniéipal water services in the ai:éa, this water v.éi_ll
have to be obtained from wells dug at each site. The Qlan is to use water

from newly drilled wells in the Plan area.

Considering the logistics of the Plan area and the fact that ground
elevation is normally lower than that 'c.>f Lake Begnas, we have. cénclxided that
a siphon pipe intake system would be optimal. Based on water level data for
the past 18 months at this lake, the water level will norm.a'.ll_y be adequate'
to permit intake via this method. However, considering Ithe‘_- fact that _water
intake is the most important function at the Plan'.facil'ity,-.the-siphon’
method can be expected to cover intake reQﬁirements on'ly. for water- levels up
to 0.5 m below minimum obsérved levels (iur'ing abnormally dry periods., For
levels 1.0 m or more below this minimuam, an intake pump facility will have

to be installed.

The -materials used for siphon pipés may b'e either PVC or steel. However,
based on the intended functions at the Plan facility, the material should be
strong enough to withstand damage from a small external impact. In the case
of PVC, thexe is a danger of sudden damage from external impact as wel_l.as
concern about a decline in sirength in exposed sectors , based on changes
over time. Accordingly, in this Plan, we have specifiéd the use of steel
pipe for the siphon pipe, as in comparable facilities in Japan. Fbr anti-

corrosion purposes, PVC coating has been specified inside the pipe.
The water supply method within the facility will bring in water via the

siphon pipe to a reservoir pit and distribute it to the various seed

production ponds through water supply channels, using a gravity method.
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At the ;eafing shed and hatchery, which require filtered water, after
'treatmént in the filtration. tank, the water will be pumped up to the
overhead tank and then distributed to the various seed production

facilities, again via the gravity method,

'General—purpbse water will be punped up from the well to the overhead tank
and then distributed to the various facilities via a gravity system. The

supply pipes will be PVC, the most commonly used material in the area.

The anticipated daily requiremeht for general water at the Begnas Seed

Production Center will be 16-18 m3.

b) Phewa Training'Center:

Water for this facility will be of two types: (1) that for research and
experimental use; and (2) general and miscellaneous water. The water source
for both categories will be via branch pipes from the main water pipe

brought into the Plan site.

The supply method at this facility for both classes of water will be to pump
“the water first into the overhead tank and then distribute it to the various

rooms via a gravity system.

The water pipeé will be made of PV(C, which, as noted above, is the most

commonly used material in the Plan area.

The anticipated daily water consumption at the Phewa Training Center is 9.60

3
m .

c) Godawari Research Building:
- The watei.supply system at this site will comprise: (1) water for raceway
experiments; (2) water for regearch and laboratory use; and (3) general and

miscellaneous water.

The water for the raceway experiments will be drawn directly from the water

supply channel adjacent to the Plan site. Water for research and experiments
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as well as general water will be taken in through branch pipes from the main

water supply pipe to be brdught-into the sites.

“The water supply system within the facility for research, laboratory, and
general purposes will first be pumnped to the overhead. tank and then

distributed to the various rooms via the gravity method,

Water supply will be via'PVC'pipes;:which is the most commonly used'matefial
in the area, Daily water consumption at the Godawari research facilities,

excluding the racewdys, is estimated at 9.48 m3,
d) Rupa:

Since the Fish Collection Shed will be a very small structure, no

consideration has been given to water supply-facilities at this location,
B.  Drainage Facilities:

¥n principle, water used for seed production will be treated and discharged
directly into the conﬁecting drainage channel.

Drainage from the laboratories and research facilities, containing highly
céncentrated chemicals and heavy metals, will be routed to a chémical tank

and treated and recycled at regular intervals.
Sewage will be treated in a septic tank and then seeped into the ground.

Other waste water will be trap-treated, then permeated in the ground via a

seepage pit.
3) Ventilating Facilities:

Draft Chambers will be installed in the Research/Administration Building at

Begnas for chemical analysis of dangerous substances used at that facility.,

Ceiling fans will be installed in the research areas, laboratories, officés,
conference and other general-purpose rooms,
Exhaust fans will be installed in the toilet/washfoéms, regearch areas, and

laboratories.
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