e _ 7“..l
CIREG OISVy

YISV dU OTHIGHY _dED NI LNEWAOTIAHG TVEIE Q0N Y04 LOELO¥d BHL NO JEOHEE AGILEE &

T
R

_ JN LiBRARY

:l”ﬂlu“i?’?mq (5]

il
W
..










UG

- 1137429 (5]



'MINISTRY OF AGRICULTURE, FOOD AND FISHERIES
THE REPUBLIC OF ZAMBIA

BASIC DESIGN STUDY REPORT
- ON
THE PROJECT
- FOR |
MONGU RURAL DEVELOPMENT
| N
THE REPUBLIC OF ZAMBIA

MARCH 1997

. JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

TAYYO CONSULTANTS CO., LTD.






PREFACE

_ In response to a request from the Government of the Repubﬁc of Zambia the
Government of Japan decided to conduct a basic design study on the Project for Mongu
Rural Developme:nt and entrusted the study to the Japan International Cooperation
- Agency (JICA). | |

JICA sent to Zambia a study team from September 2 to October 6, 1996.
| ‘The team held dis'cusls_ion's with the officials concerned of the Government of
Zambia, and conducted a field study at the study area. After the team returned to Japan,
further studies were made. Then, a mission was sent to Zambia in order to discuss a

draft basic design, and as this result, the present report was finalized.

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

enhancement of friendly relations between our two countries.
[ wish fo express my sincere appreciation to the officials concerned of the

Government of the Republic of Zambia for their close cooperation extended to the

teams.

March 1997

)
Vo prto——"

Kimio Fujita

President

Japan International Cooperation Agency






March, .1997

Letter of Transmittal

We are pleased to submit to you the basic design study report on the Project for

Mongu Rural Development in the Republic of Zambia.

This study was conducted by Taiyo Consultants Co., Lid., under a contract to
JICA, during the period from August 19, 1996 to March 13, 1997. In conducting the
study, we have examined the feasibility and rationale of the project with due
consideration to the present situation of Zambia and formulated the most appropriate

basic design for the project under Japan's grant aid scheme.

Finally, we hope that this report wilt contribute to further promotion of the

project.

Very truly yours,

Akira fwamoto
Project manager,
Basic design study tcam on
The Project for Mongu Rural Development
‘Taiyo Consultants Co,, Ltd.
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“DOA Departmem of Agriculture
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LWMP © Land Water Mm'lgement PrOJect

MAFF ' 'Muustry of Agncultuie Foocl and Fisherics
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MNG Mongu NLIEI‘I{]UII Group _
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" NORAD - Norwegian Agericy for Development

PAC ‘ Principal Agriculture Officer
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Chapt.e'r 1 Ba_ckgro'u.nd'of the P.r(')jéct
1-1 Background of the Project

The Repubhc of Zambia (heremafter referred to as Zambia) is an inland country of
753,000 km? s1tuated in the South of Africa with the populatlon of 9,188,000 (as of 1994)
and populanon growth ratio of 2.83% (as of 1994). Under the climate of tropical savanna,
this country is rich in mineral resources including copper and cobalt. However, the sluggish
COppE)l price since 1975 and global recession during 1980s have severely damaged the
national economy which has dcpended on the copper export. As a solution, the Structural
Adjustment Plan has been implemented since 1990 on the consensus of the World Bank and
IMF. A tight-financing policy has been implemented to cope with the continuous fmanc1a1
deficit. Per capita GNP of Zambia is $380 US (as of 1993).

The Government of the Republic of Zambia (hereinafter referred to as GRZ) is
promoting agriculture for the best use of the domestic resources to overcome the copper-
dependent economic structure. In 1994, GRZ planned the Agri.cultural Sector Investment
Programme (ASIP) until the ye'ar 2000 with the priorities in promotion of the market
economy and supporting small-scale farmers. '

The Mongu District, the subject area of this project, is located in the center of the
Western Province. Among the nine provinces in Zambia, this province is poor in natural
~ resources and has long depended on agriculture. Due to a lag in the establishment of the
agricultural infrastructure, small-scale farming is dominant in this province. Such farming
with poor and unstable productivity has caused difficulties in food self-sufficiency. The
Western Province, therefore, is positioﬁcd as an area in urgent needs for the governmental
'development project from the perspective of BHN as well as that of the agricultural
promotion policy. '

1-2 Details of the Request

GRZ focused on the develapment potential of the Zambezi flood plain area and -
requested the Government of Japan to carry out the Agricultural Verification Study to
prepare a basic guidelin.c for the agricultural development. Consequently, the Japan
International Cooperation Agency (hereinafter refereed to as JICA) conducted the
Agrlcultural Verification Study and prepared the guideling for agucultul al techm)logy and
mfrastmcture for small-scale falmmg between 1987 and 1992. Based on this guidelinc, |
" GRZ asked the Government of Japan to carry out the Feasibility Study on Mongu Rur al

1.



_ Devclopment Proj'ect' in Zambezi F]oogd Plain Area. As a result, JICA conducted the
Fcambllxty Study between 1993 and 1995 Accordmg to the result of this Study, GRZ
requested Grant Aid to the Government of Japan for this Prolect



| C'hapt.er 2 Contents of the Project
2-1 Obje(;tives of the Project

The Project Area is Jocated at the hei.ghboring'area to the Mongu Towmhip which is
the most densely inhabited area in the Western Province, and is one of the areas whete rural
development is exceedmgly expected The land and water resources in the Zambezi Flood
Plain are ot sufficiently used, and the agriculture is carried out in the form of rainfed
‘extensive one. The objectives'of the Project, under such miserable circunishnces, are the
betterment of farmers' living standard and the activation of regional economy through the
impro‘}ement of small farmers' farming by means of implemcntatibn of the infrastructure for
agricultural production and rural livelihood.

2-2 Basic Concept of the Project

Taking into account the farmers' level of teéhhical acquaintance and the government
.supporting system, the basic idea shall be gradual development that is possible to be
managed and maintained by the farmers in the area. Consequently, the basic concept of the
Project is aiming at sustainable development, not expecting rapid growth of economic
efficiency. |

In compliance with the contents of the request and its priority order which were
confirmed by the Prehmmary Study, the discussions were made with GRZ on the necessity,
scale and contents of the facilities. Consequentl Y, the foilowmg components were selected as
the implementing subjects of the Project, takmg into account the result of the field study, the
objectives of the Project and the basic idea, | '

(1) Rural Infrastructure
1) Rural Roads
Improvement and construction are necessary to the roads mentioned below.

(a). The roads connecting .viliagéé located on the edgé of the Flood Plain and Mongu-
Senanga Road (Feeder Roads) '

The improvement of the roads connecting public facilities such as school, health
center and martket will contribute to the increase of not only agricultural benefit but
also social one. From these points of v1cw two Feeder Roads are planned to be
improved. One is the road passing Mutuwambwa Prlmaly School at the northern
boundary of the Target Area (Feeder Road A) and the other is the road connectmg the

3.



Market the School for the Blind, the Secondary School and the Health Center located
in Sefula Church area runnmg along the Sefula River (Feedei Road B)

(b) The road connecting villages located_ along the Plain Edge (Village Road)

The improvexllent of the i'oad connecting villages will contribute to a great deal of the
promotlon of agricultural extension act1v1t1es reahzat;on of closer ‘communication,

improvement of access to the pubhe services and eff1c1ent transporl of agrtcultural'
products and product;on materials. For these reasons, the 1mprovement of exxstmg
foot path connectmg v1llages is planned

(¢) The Ioad 0 be constructed in the Flood Plain (Penphelal Road)

The Per;phetal Road is planned 1o be constructed from Sefula Market to Namaenya
Vlllage along outer line of the proposed irrigable area in the southern part and along

- 1,012 m contour line in the northern part for the pnrpose of i 1mprov1ng the transport
of agrlcultural products and production mateuals

(d) The roads to be cons_tructed for _the purpose of maintaining the irrigation and drainage
facilities and getting into and out from the farming fields (Maintenance Roads and
Field Roads) ' '

Maintenance Roads are planned to be constructed in order to operate and maintain the
main irrigation canal and the sand trap. '

~ Field Roads are also planned to be constructed for the purpose of maintaining and
operating the secondary irrigation canals and lateral canals, and transporting
agricultural products and production materials. |

- 2) Rural Water Supply

Two Deep Well Hand Pumps which will be substitutes of existing damaged faoilities and
were proposed as urgent 'necessity in the Master Plan Study are planned to be
constructed. Additionally, a water supply facility equipped with a motor pump and an
elevated water tank as the belongings of the Integr ated Trammg Fac1hty and Marketmg
Facﬂlty is planned to be implemented. '

3) Extension Facilities

Tlus Fac1l1ty will be used for the sake of extension act1v1t1es to the farmers on the
1mproved famnng methods and technologies, 1r11gat10n water m'magement and promotlon



of group farming activities and women's group activities in order to improve their rural
life. | | | :

The potcntiahty of total output of rice productlon will be multiplied by three tlmes of the
present yield after the comp]etxon of the Project 1mplementat10n In order to attain to this
: target, the renovation of farmers eonscmusness and acquisition of 1mpr0ved technologles
are very 1mportant Intensive training on the crop raising and farming to the relevant
farmers is urgently reqmred for the purpose of achlevmg the objectives, and organized
behavmg by the farmers' group will increase the effectiveness. The education and training
. on the 1rnp0rtance of water management and technical practwes are also 1ndlspensable

- since the group 1rr1gat10n by cooperatlve orgamzatlon is the first experience for them.

_ 'The Propomon of Female Headed Household‘; in the total Households is extremely high
(68.5%) in the Target Area. The ratio of women orgamzed into groups is also highest in
" the District (65. 0%) and the group‘; are evaluated as the most actlve ones. A conference
hall is planned to be built to offer a place where the women's various activities are
- practiced and supported for the purpose of i 1mprov1r1g their rural life.

4) Marketing Facilities
' Construction of ﬁew Market House and Warehoese

The ex1stmg market is the only place of economic activities in the Area and is dealing with

the hvmg necessaries, agricuitural products and processed agricultural products. The
- marketing building is, however, too old to maintain such as the walls are almost damaved

by cracks. As the repair and expansion of the existing building are impossible, a Market

House is planned to be newly built and an attached Warehouse is also planned to be
' constructed at the same time.



(2) Agriéultufal Infrastructure
1) Irrigation and Drainage Faeilities

Imp]ementatlon of irrigation and dramage faellmes by Wthh stable ramy seaqon eroppmg

~and partial double cropping of rice productton become pOSSIbIe usmg the water from the
Sefula R1ve1 is p]anned : S

In erder to o'vercome the unstable rainfed agricultnre and establish steady farming, the
introduction of ir'rigatien facilities is indispensable. Improving Sefula River as the Main
Irrigation Canal and implem'enting” attached secondary canals are pertinent in order to

| realize the ()b_]eCtIVCS It was affirmed as the resuit of the discussion between GRZ that the
constructmn of terhary canals is camed out by relevant farmers themaelve&. aecordlng to
their necessxty under the support of the Department of Agriculture, Western Plovmce At
the same time, the following facilities are planned to be accompamed

(@ A sand trap pond made of embankment uaed for preventmg sand mto the nrlganon |
area. o

(b) A bypass waterway used for bathing and washing by 1'esidents.

(e) Division Works used for dividing 1rr1gat10n water from the main canal to secondal y
canals and used as cross paths of farmers, cattle and vehleles '

The Main Drainage Canals are planned along the both north and south edges of the Area,
and the Secondary Drainage Canals are also planned in the Area.

Land Reelamatlon and Levehng added in the discusslon of the Prehmmary Study are not
apphed to the frequently cultivated fields but arc applied only to the uncultivated alea
taking into account the possibility of loosing valuable top soil. The fields raising matze
and upland crops in Mazulu (mound in the Flood Plain) are also climinated from the
subject of Reclamation and Leveling jn the same manner,

2} Agro-processing Facilities

Implementation of Agro-processing Facility with Rice Polishers, a Hammer Mill and a
Store Room is planned,

The potentialities of the yields per unit area of rice and maize w111 increase to three to four
times of the present ones when the 1mplementat10n of the Project will be completed
Besides, as the double croppmg of rice becomes posszble on a part of paddy fields, the
total production of rice and maize is bupposed to be more than three times of the present :

.'_6_



one. The processing capacity of existing two facilities in'the Target Area is too small to
dlsposo the increased yields of rice and maize. Thelefore an additional installation of

- Rlce Pohsher and Hammer Mill is planned in order to raise the effect of the Project
through efficient processxng of increased amounts of rice and maize.

'Allhough two facilities were proposed to 1nstail in Sefuia Area and Namaenya Arca at the

initial stage of the Request, it is planned to implement only one in Sefula after ‘examining
~ reasons such as concentrating at one spot is easier to operate and mdnage facilities rather

than dzspersmg to two places and dn extension of electric cable is necessary in order to
| implcrncnt at Namaenya L

3) Inland Fishery Faoiliti_es

Although fish ponds as one of the Inland Fishery Facilities were requested, it was given
lower priority as the result of the Prehmmary study because of insufficient management,
operation and maintenance system of fish ponds. The following results were obtained
after conductmg additlon_al investigation at the Basic Design Study.

Western Province is not given priolri'ty of the importnnt area in the Inland Fishculture Plan
by the Department of Fisheries in the Ministry of Agriculture, Food and Fisheries. Only
three Government Officials belonging to the Department of Fisheries are allocated in the
Mongu Area (each one in Western Province, Mongu District and Namushakende Area
respectwoly), and the administrative supporting system to extend new technologies to the
local residents, who do not have experience on fishery culture, is not well provided.
: Moreover, it is necessary to ensure acquisition means of seeds since the developmont plan
in the request is restricted only to the implementation of fish ponds. Although the
pr oduction of seeds is being carried out in Kaoma District, the ylcld is not sufficient to
fulfill the demands. At the same time, the transport of seeds that has to depend on the
truck conveyance seems to have difficulty from the economical point of view. For the
reasons mentioned above, the construction of fish ponds is eliminated from the request
items. The implomcntation of this plan is desirable to be reconsidered when the
circumstances such as broader expansion of raising pi'acticcs through the technical '
" cooperation and establishmo_nt of the official plan of the fish culture in the Target Area is
c;u’fﬁom:ntly prepared. ' : '

The comparison between the Original Request and the Basic Plan of the Project and the
outline of the Principal Facilities are as follows: '
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2-3  Basic Design
2-3-1 _Design Concept
(D Imgatxon and Dramage Facﬂmes

The Irrlgatlon and Dramage Facilities shall be designed for the %yetcm which draws
water by gravity, taking into consideration the easy operation and management and
approprlatc technologlcs in the Target Arca. Construction machmery and materials which can
be easﬂy procured in Zambia shall be basmally used.

" Concerning implernc_nts of water management, simpler ones such as fixed weirs and
square lumbers which regulate the water flow ate introduced rather than more complicated
valves or gates. The designs of facilities are considered to be appropriatély drawn based on
the hydr_ologiéal data corresponding to three to five-year return period as recommended in
the Verification Study and the Feasibility Study for the sake of avoiding excessive

construction expenditure.
(2) Roads
Design concept of the proposed roads is based on the followings.

1) Taking into consideration natural conditions in the Project Area, roads shall be the

 structures endurable to serious erosion by runoff of rainwater.

2) Any domestic standards for smalil scale roads such as proposed are not designed yet.
Therefore, durable structure shall be determined on the basis of local using conditions
and maintaining abilities. '

3} Local materials shall be used as much as possible in order to reduce the construction

_costls.
4) Appropriate scale and struct_ufe for designed traffic of the roads shall bé adopted.

5) Local technologies and construction methods adequate to the local constructors' abilities
shall be adopted. '



(3) Buildings
1) Plot Plan

So far as the plot pIan of such three facﬂltles as the Agro processmg, Market and.
Extensmn are coneemed it is dpproprlate to gather them in and around one place as much -
as poss:ble from the vxewpomt of operatlon and mamtenance S0 that these three facﬂltzes
will be set up around Sefula Market As Sefula Market, at present deals in daily
necessities, agr;cultural and ﬁshery products and its processed goods to local residents; it
has become the center of residents’ daily lives and economic activities. Additionally,
Sefula Market is located at the Juncuon of the Vlllage Road and the Feeder Road B
proposed in this Project. Therefore the site around Sefula Ma.rket is the most convement
plot for transportauon '

' The plot proposed is located ona sIope with somewhat moderate angle from the Vlllage
Road and totaliy unused due to weeds and bushes all over. Consequently, the plot plan |
shall be designed preservmg the present scenic beauty by ledvmg the present trees as
much as possible, making the best use of much of its gradient and natu1a1 env1ronment

_ and being prov1ded with superb design level, lighting and ndturai ventilation.

2) Building Standard

The design and construction of the facilities proposed'_shall be carried out in accordance
with the "Drawing and Bills of Quantity (1984: Engineering Publication)" provided and
enforced by the M1n1stry of Agneulture Food and Fishery (then the Ministry of

* Agrlculture and Water Resources) The flmshmg of the Works shall be performed with
the same level of similar structures around the plot.

3) Structure Plan

The structure of the facilities is of cement block wall structure and concrete pilldrs. will be
added where it is required, If walis are insufficient, buttress walls will be put and
regarded as remforced wall,

4) Finishing

Roofs are to be covered with corrugated slate plate on angle truss, and exteroal walls are
to be completed with troweled concrete then palnted For fittings, steel sash, which is
most popular in Zambia, will be used.

- -10-



Floors will be completed with trowelcd concrete, and mternal walls are to be finished
with troweled concrete then painted. For ceiling, plaster boards w1ll be used only for the
living rooms and painted. '

5 Materials of the Works

Al buﬂdmg mateuals necessary to carry out the works, are to be procured in Zambra
However, the materrals manufactured in Zambia is quite few, so that all the materials
except cement, aggregate and timber are to be imported from South Africa and
Zimbabwe. These materials have been contmuously lmported so that there w11l not be

- any problems of their procurements.

6) FElectric Plan

Drawing the designated power line of 400V/50hz from where a medical examination
_ toom in the church reg10n is located (the cost of this work shall be borne by Zambia

side), and using the service line support p1llars the power lme will be connected to a

power reeewmg panel and then distributed to each switch board and power panel '

(4) Rural Water Supply Fac;hhes

Inside the plauued area, there are 26 local wells used at present by the res1dent<; and
most of them have been constructed by farmers using a traditional method. On account of
contammatwn by rain Wdter and excretions from livestock, those local wells, are under
seriously unhealthy conditions. As the result of recent water examination, all those local

wells are proved to be contaminated by colon bacilli.

In the planned area, except a few villages, it is very difficult to secure enough clean
water. Consequently, as being pointed out in the Fedsrblhty Study, wells in Namaenya Azea
and Mutuwaubwa Primary Schoel where the wells are urgently needed are proposed to be
' eonstructed for the use of Jocal residents.

Add1t1onally, a water supply facility equipped w1th a motor pump and an elevated
water tank as the belongings of the Integrated Training Facility and Marketing l'dcrhty is
- planned to be implemented in order to sccure clean water for the operation of these facilities.
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2-3-2 Basic Design

(1)' Irrigaiion and Drainage Facilities

.1). General Plan

a).

Hydrélogy'

. The hydrblogical data of Sefula River as the source of irrigation water is as follows
based on the result of the Feasibility Study The drought dlschargc shown here i is
used for the 1rr1gat10n plan and the maximum discharge for drainage.

_ Discharges'of Sefula River (at the poinf where the staff gauge is set up)
(m3/s)

- Return Period

Item

Two Years

Three Years

Five Years

Ten Years

Drought

0.29

027

025

024

Maxirnum

- 1.81

1.92

2.31 -

2.67

b).

The drought dlscharge correspondmg to three- yedr return period is 0 27 m3/s at the

- point where the staff gate is sct up (the area of the river basin is 40 km?2). As the area

of the river basin at the proposed intake point is 44 km2, the discharge to be used for
the design of irrigation is pfesuiﬁed to be 0.30 m¥/s (refer to Table 2-2).

- The flood water level in the Zambezi Flood Plain at the pfoposed irrigable area was

calculated based on the observation data for 18 years which are practically usable
among recent 20 years from 1976/77 to 1995/1996 at Senanga and Matongo (referto -
Table 2-3). As the result, the basic year corresponding to three- -year return perxod
(67%) was determined to 1985/86 and the highest water level of the year was
1,011.91 m. Some 40 ha in the proposed irrigation area on the left bank of befula

River are realized to be lower than the hlghest water level corresponding to three—yedl
return period.

_ Irrigablé Area

From the relationship between the gross irrigation requiremen_t which will be
discussed afterwards and the available water for irrigation use of Sefula River, the

irrigable areas for rice cultivation are 200 ha in the rainy season and 100 ha in the dry
3¢3501n,
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c)

'd)_

Propoqed Im gatlon Area

The proposed 1rr1gation area in the Feas1b1hty Study is the area of 250 ha expandmg
on both banks of Sefula River and its actual 1rr1gable area is 200 ha. Although the

" design of the Feasibility Study is prmc1pally succeeded, a part of the irrigable area is

revised and modified. The area on the left bank where rice crop is raised frequently is
mcluded newly and uncultivated areas on the right bank and on the southernmost arca
are deleted.

The actual irrigable area after the revision is also 200 ha just the same as the area

before the revision. The route of the Peuphera] Road surrounding the proposed

: 1rr1gatlon area is also changed according to the revision of the area.

Method of Irrigétioh -

At first, the method of xrngatmn was planned in the manner that the irrigation water

- was leCI ged from the main canal into qec‘ondaly eanals through the dmsmn works,
and was drawn into paddy fields at any places usmg siphon tubes and then flew
_down towards lower fields by plot to plot irrigation. However, distribution of water

to the whole ;rrlgable fields by this method is dlffleult because of the topographlcdl
CODdlthIl It is required, therefore, to constr uct textiary canals. Consequently, it i3

' dh'eady agreed and confirmed among the partles concer ned that the 1mp1ementat10n of

tertiary canals will be carried out by the farmers' own hands under the support of the
Depaltment of Agncuiture Western Province. Considering the circumstances when
the tertiary canals are constructed, the allocating distance between secondary canals
shall be changed from the proposed 250 m to 200 m in order to alleviate farmers'
burden. The water shall be diverged to the tertiary canals by the siphon tubes.

Intermittent irrigation which has been proposed by the Verification Study shall be
applied, and the irrigation interval shall be seven days.

Irrigation Blocks

The proposed irrigation area was d1v1ded into six 1rr1gauon blocks based on  the
allocated area of respective secondary canals. As the irrigation interval is seven days,
six blocks shall be established in order to irrigate each block a day.

-13 -



Block6 | BlockS | Blockd | Block3 Block 2 " Biock |
5.2hn 8.0ha 14.3ha 18.9ha 19.8ha 17.6ha 132ha| {1 6.7ha
. Intake Works
”.
20.’7hn| 21.5ha 19.7ha l3.5hm| 4.2ha 6.0ha 4.8ha 5.9ha
A=259ha | A=20.5ha | A=34.0ha| A=324ha| A=4l.6ha A=36.0ha
Drainage

T'he land ardul_a_d Nemalanga Canal mainly consists of peat and muck soil, and the
level of underground water is extremely high. For these reasons, Namalanga Canal is

not functioning the role of dfainage, and it makes the area poor drained. The Canal,

therefore, shall be improved as the main drainage canal on the right bank. At the same
time, the spillway of the_sahd_ trap shall be connected to this main drainage canal in
order to drain flood water of Sefula River to outside of the area quickIy.

Drainage canals in the Target Atea are used for the pu1poses of drammg ﬂood water
and ehmmatmg excessive water in the soil. Although these functlons do not work
when the proposed irrigation area is inundated in the ramy season, the
implementation of these canals i is desirable in order to eliminate the flood water as fast
as possible at the end of the rainy season. For these reasons, lateral dramage canals
are planned to be 1mplemented for the poor dramage areas at present and the areas
mundated by flood water (EL=1, 012m and below).

The both main drainage canals are extended into the plam for grav1tat10nal drainage

‘and are connected to Sefula River.

2) Irrigation Water Requirement

a).

The Basic Year for Irrigation Plan

The basic year cmrespondmg to three -year return period is 1985/ 1986 based on the
conclusion of the Feasibility Study.

Water Requirement_

The water requirement is defined as the amount of water required for rice cultivation
in the period from the beginning of cultivation until harvesting, and is estimated as .
the sum of the amount consumed by crop and the amount percolating into the ground.
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The amount consumed by crop is calculated rh_iﬂtiplyihg the crop coefficient to the
amount of evaporation of relevant crop obtained by Penman method. Ten day.
averages of the basxc year observed by Mongu Mcteoreloglcal Department were used
in applymg the Penman method. The amount of percolation is supposed to be 7.0
mm for the cropping in the dry season and 4.0 mm in the rainy season based on the
results of the Agncultural Veriﬁcation Study. |

) Water chmrcment for Nursery Bed

The area of nursery bed is scheduled as one twentieth (20 ha) of the total paddy
fields. The water requirement for nursery bed is calculated assuming crop coefficient
of 1.00 and percolating amount of 7.0 mm.

d) Water Reqturement for Puddling

The puddlmg is scheduled to be completed in 20 dayq and the amount of puddlmg
water is estimated to be 150 mm. Transplanting is carried out on the next day of
completing the puddling, and water requirement of the carly stage of crop growing
shall be applied after the transplanting. '

¢) Effective Rainfall
The effective rainfall was calculated by multiplying 80 %.to the precipitation.
f) Gross Water Requirement

The irrigable areas were determined 200 ha in the rainy season and 100 ha in the dry
season in compliance with the gross water requirement for ten days calculated by
deducting the effective rainfall from the crop water requirement and muitiplying the

irrigation efficiency of 85 %. For this calculation, transplanting was assumed to be
carried out both in the rainy scason and dry season. As the result of calculation, the
maximum gi‘os‘; water requirement occurs at the period of puddling in either case of
rainy scason and dry scason, and the figures shall be 0.30 m3/s and 0.29 m3/s

| .rcspectxvely which correspond to the droughty water dlscharge of three-year return
perlod (refer to Table 2-4).

-3) Design Discharge
a) Main Irrigation Canal

 The inflow of flood water into the main canal in the rainy season has to be dealt with

‘cautiously in implementing Sefula River as the main irrigation canal. Improvement
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b)

with the lar ge cross secuon that can dlschdrge the whole flood water will cause
dlfflculues not only increasing the construcnon cost but also mconvement water
management such as diversion management due to its excesswely large Cross section -
as the irrigating famhty On the other hand, unprovement with the cross section based
on the gross water requircrnent will effect the water use, such as bathmg and drinking
by the cattle, after diversion for 1rr1gat10n since the water will be all used for the
1r11gat10n The de31gr1 dlseharge of the Mam Irrigation Canal, therefore, is designed
sub}eet to the medinm flow or the base flow not mcludmg the water swollen right
after the rainfail.

As the water level becomies nearly constant in several days after rainfalls according to
the observed data of water levels by the Water Affair, the discharge at this time shall
be eslimated as the medium or base flow. The probability analysis on the annual
maximum medium flow and base flow has obtained _0.85 m3/s and 1.10 m3/s as the
discharges corresponding to three-year and five-year return periods respectively. In
consequence, the design dlseharge for the main irrigation canal shaii be 1.00 m3/s -

- (refer to Tab]e 2-2).

Secondary Irrigation Canal

The design dischar ges of secondary irrigation canals are determmed aceordmg to the
water requirements for puddling. Smce the puddling area a day is 10 ha, the
maximum puddling area of each seeondary canal a day is allotted to 5 ha.

The design discharges of secondary canals are from 0.05 to () 10 m"*/s (refer to Table_
2-5). - '

Spillway

: The design dlscharge of the splilway shall be determmed in compliance with the peak

dlseharge of the rwer

The flood discharges of Sefula River corresponding lo the three-year and five-year
return periods are calculated as 1.92 and 2.30 m¥s respectively in accordance with
the data of water levels by the Water Affair (refer to Table 2~2).' The observation of
waiter level at Sefula River, however, is carried out at the fixed times.so that the peak
discharge is hardly obtained.

Consequently, the peak discharges of Sefula River has been estimated taking into
consideration the traces of the past floods and water levels obtained from residents by
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As the design discharge of the main irrigatibn’ canal is 1.00 m3/s, the design
discharge of the spillway is determined as 2.00 m3/s, which tlows to the main

drainage canal A,
Sefula River Peak Discharge
_ Q=3.00m3/s
Spill.way - : - Intake Works
 Q=2.00m¥s : - Q=1.00m¥s
| .
+ Embankment
Main Drainage Canal A . o
ngﬂgﬁ% Main Frrigation Canal
T %— . : % Q=1.00m%s

~d) Drainage Ca.nal '

The drainage discharge in the field shall be calculated by. means of the Rational

Formula mentioned below based on the idea of one day draining of one day rainfall.
Q= 1/1360fr A

where,
Q : Runoff discharge of on-farm level (m3ls)'

f : Runoff percentage, this value is determined as 0.3 based on the table below |

r . Average rainfai_l intensity (mfﬁlhr) = 3.33 mm/hr
Daily rainfall corresponding 3 to 5 years return period is estimates as 80 mm
acéording to the probability analysis of daily rainfail (refer to Table 3-6). '
" The concept od drain requirment is based on 24 hours rainfali and 24 hours

drainage :
_Therefore, average rainfall intensity is determined as 3.33 (=80/24) mm

A : Catchment area (ha)

O= 1/360% 0.30x 333X A

Q= 0.00278m/s/ha =2.78 lirrer /s/ha
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-St.andard Peak Runoff Coefﬁcic'nl

_ Soil Texture .

Land & Vegetation Sand Clay - Silt  Hard Clay

Forest S
| . Flat Land : 0.10 030 0.40
Sloping Land 0.25 0.35 0.50
Steep Lﬁnd o 0.30 0.50. - 0.60 -
.Pa.isiurc . | .
Flat Land 0.10 0.30 040
Sioping Land _ 0.16 0.36 0.55
Steep Land - 0 0.42 0.60
Farm Laﬁd . |
Flat Land 0.30 0.50 0.60
Sloping I:_,and_ : 0.40 (.60 - 0.70
Steep Land . 0s2 o7 0.82

Source :  Engineering Manual for Farm Land Conservatlon Pubhshed by the J apanese

Institute of Trrigation and Dramage

Flat land as 0 ~ 5 %, Sloping land as § ~ 10 % and Steep Land as 10 9 ~ 30 % of ground slope

The resuit of the estimaﬁon qu 78 m3/sfha has been obtained as unit area drainage
discharge. The design dischar ges of lateral canals are determined using the unit area
drainage discharge.

The design diécharge of the main drainage canal is determined by the spillWay
discharge and the drainage discharges of lateral drainage canals.

4) Design of Facilities -
a) Main Irrigation Canal

The cement block lining canal has been p10poqed in the Feasxblhty Study, but the
probability of breakdown by cracking is fairly h1gh and occurrence of water leaking
is mevxtdblf: with th1s structure, It is afra1d in this case that the pavements and the_
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b)

filled up grounds of the maintenance road to be contracted along the canals will be

~ destroyed by the inflow of leaked water. Moreover, the maintenance and mfmagemeni

expenditure of the roads will increase qu1te a lot. Addntlonally, occurrence of leaking -

caused by d!ffelennal seltlement i is also anticipated when the canal crosses on parily
existing layers of humus soil. Therefore, the main canal is pldnned to be constructed
by reinforced concrete which is superior in durablltty and less expensive in operation
and maintenance. In this case, the structure of joint is strengthened by dowel b'us and

walter stops in ot dm to prevent the differential settlement and 1eakagc
Secondary Irrigation Canals

Secondary canals are plan'nt:d to be lined with cement blocks due to the restriction of

total construction cost. Therefore, it is necessary to lay sheets on the back of the

~cement blocks in order o pr evcnt the destruction of farm roads to be constructed

along the cana!s caused by leakage with cracking of cement biocks as in the case of

the Main canal.

The secondary canals are allocated at intervals of 200 m taking into consideration that

the fertiary canals are to be Cons;{l';;cte(l by the farmers’ own labor.
Division Works

The division works are implemented for the purpose of distributing irrigation water to
the secondary canals. The flow through division wor ks is regulated by stop logs. The
division works are to be constructed by reinforced concrete on which people, cattle
and light vehicles can pass over, since the area is separated into southern and

northern patis by the main canal.
Sand Trap

The sand trap is implemented for the purpose of pievantmg the inflow of earth and
sand eroded from the plateau side into the proposed itrigation area at flood time. The
sand rap is constructed at the shifting poinot from the slope fand to the flood plain,

and it has a structure 1o secure the cclpacny of ihe sedlmcnt The capacity is

detelmmed as the sediment in one year.

As the land where the sand trap is to be constructed partially consists of humus soil
layer, the layer has (o be removed in order to prevent cmbankment destruction by

consolidation.
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e)

Imperwous material such as clay shall be placed at the center ‘then embankment shall

" be carried out with sand. The surface shall be covered with humus soil for protectlng

the slope by vegetation. The siope gradlent shall be arcund 1.2.5.

The sand trap shall be famhtate w1th 1ntake works connectmg to the main 1rr1gat10n
canal and a splllway for the excess flow.

Bypass Canal

_Since Sefula River is improved as the main irri'gation canel, the utilization' of the

- River by residents for bathing and washing will be restricted. The censtruetion ofa

)

~ bypass canal is necessary for the sake of solving this pr_ob_leni. The cement block

Strﬁcture is adopted for the bypass cenal in order to pfevent leakage as the canal is
planned on the sandy ground. Intercepting the 31ght of bathmg shall be taken into
account and water drmkmg spot for cattle shali be constmcted

Land Reclamation_ and Leveling

" The 1and reclamatlon and Kevelmg will not be carried out on the area where famnng is

under operation at present but camed out on a part of land located on the right bank
of Sefula River which is uneulllvated and unused for agrlculture The reasons are

' pre%enied as follows:

The tand boundaries will become unclear when the land reclamatidn and leveiing are

carried out, which may cause land dlsputes among land holders (It is indicated in the

- Feasibility Study that the land disputes are frequently occurred among land holders

because of unclear land boundaries).

The land reclamation and leveling requires surface soil handling since the top soil
layer is so thin having only 15 to 30 cm which is extreme important for the farmers.
However, the surface soil handhng will raise the construction co‘;t quxte a lot

- The arca such as Ma.aulu (smali mound) where maize or mango trees are planted will

be ehmmated from the subject. The construction of levees i 15 excluded from the
project qehedule and the determination of the form of farm blocks and field lots 5hall
be planned by the farmers' or gan17at10n '
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Table 2-2 Water Level (Water Depth) and Discharge of Sefula River

_ Minimum Water Level Maximum Water Level Base Flow Level

Year Reading of Actual Reading of - Actual Reading of " Actual
' Stuff Guage Depth * Stuff Guage Depth Stuff Guage Depth

: S {ft.) (cm) (cm) (ft.) (cm) {cin) (ft.) - {cm) (em)

1976 / 1977 - 0.40 0.122 0.472 3.10 0.945 1.295 0.90 0.274 0.624

1977/ 1978 1.00 0.305 0.655 3.75 1.143 1.493 2.20 0.671 1.021

1978 / 1979 1.89 0.576 0.926 2.85 0.869 1.219 2,25 0.686 1.036

1979 / 1980 030 0091 0441 - 1.89 0576 . 0.926 0.95 0290 - 0.640

1980 / 1981 032 0.098 0448 215 0655 1.005 0.60 - 0.183 0533

1981 /1982 0.33 0.101 0451} 135 041l 0.761 0.61 0.186 0.536

1982/ 1983 031 . 0094 0444 193 - 0588 . 0938 1.38 0421 0.771

1983 / 1984 0.27 0.082 0.432 1.60 0.488 0838 0.46 0.140 0.490

1984 / 1985 029 . 0088 0438 146 0.445 0.795 - 1.29 0.393 0.743

1985 / 1986 (.33 0.101 0.451 1.50 0.457 0.807 0.80 0.244 0.594

1986 / 1987 0.34 0.104 0.454 1.78 0543 0.893 0.70 0.213 0.563

1987 / 1988 0.60 0.183 . 0.533 2.46 0.750 1.100 1.18 10.360 0.710

1988 /1989 0.60 0.183  0.533 1.98 0.604 0554 0.90 0.274 0.624

1989/ 1990 031 - 0094 0444 132 0402 0,752 0.66 0.201 0.551

1990/ 1991 0.34 .104 0.454 ©2.30 0.701 1.051 0.93 0283 ° 0.633

1991 /1992 - .66 0.201 0.551 3.20 0.975 1.325 1.71 0.521 0.871

" Probability Analysis of Water Depth (Unit : m) : '
2-year 0.461 S : 0.944 0.640
3-year 0.449 1.024) (0.707
5-year 0.440 1.115 C0.792

10-year - 0434 . 1.234 - 0911

' Probability Analysis of Discharge (Unit : m’fs) -

" 2-year 0.289 : 1.801 0.671
3-year 0.269 ' 1,923 0.850
S-year . 0.254 2.305 1.099
10-year 0248 2.668 1.496

- Note :

Dischage of Sefula river is calculated by using Rating Curve (Water Depth - Discharge) presented below.

Rating Curve

3.000
2.500{
2.000(

1.500(

Dischafge (m3/s)

1.000}
0500 |

1 L 1 i 1

0.000
0.400

Water Depth (m)
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Table 2-6  Probabifity Analysis of Daily Rainfall

Rainfall (mm)

Year Month Day
~52/53 Feb, 12 52.6
3 53/54 _ Dec. 41 . 0.8
. 54/55 ~Jan. 29 ©50.0
55/56 Apr. 20 - 511
56/57 Feb. 22 108.0
57/58 Jan. 24 3 - 84.6
58/59 Nov. 30 inte
. 59/60 Dec. 23 . 48.8
60/61 Mar. 19 52.3
61/62 Jan, 13 81.8
62/63 Dec. © 30 83.1
- 63/64 B Dec. 6 79.5
64/65 Dec. 7 3431
65/66 - Jan, 11 67.8
66/67 Jan, 22 - 3718
67/68 Apr, 6 104.4
68/69 . Feb. 17 - 2240
69/70 Oct. 18 53.3
70471 Jan. 22 - 61.7
71472 Jan. 6 744
72113 Feb. 13 65.0
73114 ~ Feb. 17 1035
74415 Dec, .28 499
75176 Mar. ‘22 66.5
76/17 ~ Mar, 5 59.5
T Dec. 20 85.5
78179 Tan. 28 459
79/80 Dec. 14 101.3
- 20/81 Feb, 23 977
81/82 Feb. 27 56.6
82/83 Nov. 27 481
- 83/84 Jan. 12 355
84/85 Dec, 13 - 37.8
85/86 Dec. 2 664
86/87 Dec. 9 . 48,2
87/88 | Mar. 5 66.5
88/89 Feb. 21 81.7
89/90 ~ Jan. 12 64.5]
90/91 Feb, 9 89.2| .
9i/92 Jan, 22 68.9
92/93 Apr. 12 106.4]
Formula Log(X+22.383)=1.95186+0.17336 x Ksi -~ . .
____Retum Period Ksi Log(X+22.383) X (mm/day)
' 2-year 0.0000 - 19519 YA
- 3-year (.3045 ~ - 2.0050 78,7
" S-year © 0.5951 2.0557 911
" 10-year 0.9062
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(2 Roads
1) Route Plan

The proposed route shall be based on the Feaslblhty Study. However, some poonns of
the Feedcr Road A and Pcrlpheral Road are mod1f1ed as follows based on the sight
inspection.

The Perlphcrai Road shalI be constructed around the proposed 1rr1gat1on area due to the
essential functlon According to the modified boundary of the 1rr1gatlon area, the route of
Peripheral Road is also amended.

| A portion of Feeder Road A, between Plateau and P_lain across a steep slope, is shifted,
since the area is used as cassava fields and excavation work of large scale causes a
serious slope damage. The new route proposed is on the existing small road with dull

' slope and this exlstlng road will be improved. All the ploposed routes are avou:hng large
mango trees and cassava fields.

2) Longitudinal Design

The proposed roads arc constructed along the ex1stmg roads or in the flood plain. Their
| 1ong1tudmal slopes except some portions of Feeder Road A and B are 50 gentle that it is
'appropnate to apply them as the proposed ahgnment The portions between Plateau and

Plain, however, have to be improved carefully keepmg the longitudinal slopes less than

8%. This will protect serious erosion by rainwater and allow vehicles to pass smoothly. -
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3) Cross Sectional Design

Spec1flcauons on the cross qectlonal dcs1gn arc descrxbcd on the following based on the
Peaelbmty Study

Itcm .. Objectsof Txatﬁc - Effective width Taotal width

~ transporiation - (my {m)
Feeder Road - [Agricultural products, |Trucks and 4WD- '

materials, and . © | vehicles 3.00 : 4'00_
- Inecessaries of life : : - L :
Village Road - jAgricultural products, |Oxcarts and light e
. jmaterials, and vehicles o 2.50 o 3.50
= - Inecessaries of life ) : S :
Peripheral Road [Agricultural products, |Oxcarts and light o : ;
materials, and vehicles : - 250 3.50
necessaries of life - :
Maintenance Agricultural products, |Oxcarts and tight

Road materials,and . |vehicles . L2500 : 3_'50.
.. |necessaries of life S
" |Field Road *~ {Agricultural products | Oxcarts : . -
: and materials o . 2_'00 _ 3‘00_

Road shoulder is véry iniportant to protec't pavement. National Roads in Zambia have
width of the shoulders about 1.0-2.0m generally. However, it is difficult to build such
w;de shoulders from the v1ewpomt of land acqulsltlon and scale of the roadq Thetefore
0. Sm w1dth on each shoulder is secmed as a maximum p0551b111ty

Cross slope of 5 % is secured to make dramagc of the road surfa(,e easy and to prevent
surface erosion by rainwater.

4) Structural Desigri

The domestic design standard for small scale such as the prop'osed roads is not
established. Therefore, the structure of the road is proposed on the basis of natural
conditions, actual use and maintenance ability as follows.

~a) The Foundation

The ground is composed of sand including peat rhuck or composed of peat soil, Peat
soil shall be removed and replaced with the material of the filled up ground to prevent
serious subsidence. The sand including peat muck is very loose in present condition,
but it can get enough suength and trafﬁcablhty as the foundatlon of road after
compdcnon under suitable moisture control.
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b) Fllled Up Ground

Filled up ground shall be made of Brotse Sand. ThlS Brotse Sand is called Yellow
Sand or Brown Sand and exists in large quantities under about 2 m depth in the plain
and the plateau around the project area. It can be obtained easily from the borrow pits
made for the construction works of the natlonal IOdd

Subgfade

Subg'rade shall_be_ made of Brotse Sand mixed with cement_ to keep enough strength

and to prevent surface erosion by rainwater. This construction method is already

d)

e)

generahzed in Zambia and very effective to remforce road materials. The thickness of
subgrade is adopted as 20 cm basically except some portion in sloping area where
th1c_lmess of 30 cm is adopted. The shoulder shall be made of the same material of

~subgrade.

Pavement

Pavement shall be made of Lateritic clay soil m1xed with cement. The place of
production for Lateritic clay soil is restricted and is about 30-100 km away from the
Project Area. On the basis of the analysis concerning economy, quality and
potentiality among seven borrow-pits, Miulwe located 60 km away is determined as
the most advantageous.

Erosion Protection

Protection against surface erosion by runoff is necessary. Drainage gutters lined with
cement block shall be constructed in slopmg area. Cut Off Walls made of slmple_
concreie shall be 1nstalled in the steep sloping portions of the Feeder Roads. In
addition, Slope Protection Works made of cement block or vegetation will be set on
the side slope of the roads. |

Related Struetures

Cross Culverts shall be mstalled at the crossmg pomts of canals and streamns and at
longitudinally depressed pomts Turnouts are planned at intervals of 200m for

* vehicles passing.
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(’3) Agro processmg Facﬂlty

Hammer rnllls and rice pohshers instalied alreacly in the PI‘O_]CCt Area and Mongu
~ Township are all made in India, except the one installed in MNG, which was made by
SATAKE in Japan. It is said that they have problems for operatlons and maintenance of
' Satake made machines due to difficulty of obtaining spare parts. In contrast, machines made
~ in India can be eésily repaircd' as those repair ?ﬁrt_s are easily provided through an agent at
Lusaka. Therefore, these mechanical equipment made in India will be applied for these
planned facili_ties; | ' '

At flrst the constructlon of two facilities at both Sefula area and Namenya area were
requested, but itis planncd to 1mplement only one in Sefola after exammmg reasons such as
concentratmg at one spot is easmr to operate and manage facilities rather than dispersing to
two places and an extension of electric cable is necessary in order to implement at
Namaenya.

As far _as. the powér supply of machines are cbncerned, electric machines and -
especially independently movable machines will be selected from the viewpoint of cheaper
driving cost and easiness of its repairing and good durability.

- As to the scale of these facﬂlues modest scale shall be adopted due to maintenance
cost and the anticipated quantity of harvest at the tlme when this plan is actually invited.

1 Rice Polisher

Because there is no rice polishers installed at the Project Area at present, disposal scale is
decided in accordance with the quantity of the planned harvest.

a) Planned Quantity to be.Disposed ‘

According to the Farming Plan in the Feasibility Study, the anticipated quantity of
rice harvest is as follows;

~ The Planned Harvest of Rice

Harvest as | : o Days

Planned per unit Total - Total needed for
_ area area harvest quantity | gisposition

Crop during | Irrigated 100 ha ' 4.5 t/ha 450 ton 450 ton 182 days

dry season | area

¢ ' Trrigated | 50 1o 4.0 t/ha 800ton | 1115ton | 156 days
rop during { area : - : _

rainy season | Rain fed

9ha | 35tvha | 315ton

area
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b) Scale Decision

Accoxdmg to this tablo the peak of d}sposed quantlty for harvested rice is just after
the completxon of the harvest duung rainy season. The anticipated quanuty to be
d;sposed w1ll amount to 1,115 ton, of which, after dry processing, is to be proceesed
as cleaned rice during the per: iod of 6 months from July till Deccmbe1 before the next
ramy season harvest would begm : Lo

Numbel of workmg days for a month 30 days 4 days (Sundays) = 26 days
" Number of disposal days for 6 months = 26 days x 6 months = 156 days

Prowded that thc dlspoqal hour in a day is 8 hours, and machme operatmg efﬁ(,lency
is 60%, the neces‘;my dlqposal capacuy per one hour would be;

= 1,115 ton/(156 days x 8 hr/day x 60%) = 1.49 ton/hr.

Taking its operations and maintenance mto consideiation in case the two same type

‘machines are instalied, the disposal ability per one machine would be 0, 7 ton/hr.

Accordmgly, two rice pohshers which have 0.7 ton/hr dl‘;posal capamty each w111

- be mstalled accordmg to this plan.
2) I—Iammer mill

Because two hammer mills have 'alroady been installed in the region at the planned area,
the disposal capacity of facility proposed shall be an excess of the ex1st1ng capacity
among, the planned harvest quantity.

a) Planned Disposal Quantity

In the Farming Plan of the TFeasibility Study, the.Planned crops of maize are as
follows: '

Planned Maize Crop

Harvest as

Days

Planned per unit -~ Total Total needed for
| - area square products quantity disposition
Harvest - _ . : -
during rainy | Rainfed | - 16ha - | 2.5tha 40 ton 40 ton 78 days
season u : - S : S
- Harvest - . : : : -
during Rain fed - T5ha 2.0 t/ha 150 ton. 212.5.ton 78 days
dry scason | Bucket £ ' )
~ Vimigation| 25 ha 2.5 t/ha 62.5 ton
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b) Scale decision

| Accordmg to th1s table, the peak of dlsposal quantlty for hammer mlllmg comes just

aftter the complenon of harvest during dry season. The quantity antlupated to be
dlsposed will arnount to 212.5 ton of which, through the adjustment proccssmg after

its harvest, it would be sent to hammer mill for processmg for a period of 3 months,
from Aprﬂ till June, when, after the completlon of 1amy season harvest, rice mﬂhng
would begin. ' '

Workm g days fora month =30 days - 4 da.ys(Sunddys) 26 days
Disposal days for 3 months =26 days x 3 months = 78 days

As a result of actual investigation, the disposal (,apacﬂy of hammer mill installed
already there amount to average 700 kg a day per unit, so that the disposal capacity of
the alrcady mstal]ed two flour mills for the working days would amount to; 0.7 ton x
2x78 days = 103.3 ton. Thus, ‘necessary disposal capac;ty for hammer milling on
thls project would be calculated as follows;

E 212.5 ton - 109.2 ton = 103.3 ton.

Provided that the disposal hours a day is 8 hr, and the operatihg efficiency of hammer
mllhng is 60%, then necessary dlsposai capdcny per one hr will be;

= 103. 3 ton/(78 days x 8 hzfday X 60%) 0.28 ton/hr.

Based on information obtamed by the result of above calculation, a hammer mill
which has a O 3 ton/hr capacity is to be installed for this plan

3) Storage Wareh_ouse

The storage house of this f)lan is to be constructed in order to promote sales efficiency to
brokers aidng with smooth operétion of the rice polishers and the hammer mill.
Therefore, the storing capacity of the warehouse must be desigﬁed to have the capability
to store cach three day s products before and after its dlsposai '

Storage capac1ty = (0 7 ton x 2 machmes + 0.3 ton) x 8 hr x 60% x 3 days x 2
(befOrc and after dlsposai) 49 Oton '

_Referrmg to Zambla 8 gulde lme of storage warehouse it is stipulated that a storage
* house with a 100 ton storing capacity needs about 100 m2 floor space. Accordmgly, the
floor space ot the storage warehouse of this plan is of 50 m2.

_34_'. : .



4) Planned Spac'e

Consrderrng worklng bchav10r of such times when unhulled rice and pohshed rice are

: mcommg and outgomg from a rice polishing room and @ hdmmer mill, we | mstall the
entrance and exit ofa rice mrllmg house and hdmmer mill fdcmg to the vﬂlage road and
also a platform is to be’ pldCCd facmg the roads. On the north side of the vﬂlage roads, a
storage warehouse and a office room w112 be constructed The floor spaces for the rice
polishers and the hammer mill are to be 30 m2 for the rice pollshers, and 15 m? for the
hammer mill prov1d1ng sufficient space around machines for operator 8 smooth
workability and mamtcnance Also an offrce room, in which such clerical works as the
control of 1 mcommg and outgomg products and the lcvy of drsposal charges will be
dmposed and a storage warehouse which is to store the spare parts of machines to
repair, will be constructed each of which has 25 m? floor space.

5) Facility Plan '(Ele'ctric Equipmeuts)

| The rice pollshers and the hammer mill are to be supplied necessary power for drsposrtron
by distribution lines leading from power recervmg panel through power panel Also
: hghtmg fixtures and outlets will be installed in each room and provided with distribution
lines. Regarding to lighting fixtures, we'll prepare ﬂuoreScenr lanips; The fo}iowing rable

- shows the figures indicating the targeted luminous intensity of each room;

Targeted luminous intensity of Agrienltural Products Processing Facilities

1.uminous

_ : Place - intensity (Ix)
Office room Ce b 300 ~ 500
Storage room for materials and 200
equipment parts : - .
Storage room : o 150 ~ 200
Rice mill room and hammer mill room - 300 0
Platform : , o ' 100 ~ 150

Also Electric Power Equipments will be provrded with 380V1’3PH through dlstrrbutlon
lines and its capacitics arc shown hereunder

Power capacity of a rice mill and halﬁmer rn_ill

o - Place S Power capacity
Ricemill -~ . . - 11.2kwx 2
Hammermill = - EERE 11 8kwx 1
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(@) Market Facility

- The market is the sole center of economic activity in the Pro;ect Area, and deals in
such commodities as marine products, its processed products(dried flSh), agricultural
products, dan’y products(sour mllk), frults, daily nccessm_es, and edible oil.

T he market is of concrctc block structure however, because of its age and
deterioration, many cracks can be seen about the structure. Consequcntly, we decided, it is
very dszlcult to repair the market bu11d1ng partially, and overall repair is the only choice for
S us rcgardmg to the market building. However, the structure and finishing touch of the
market building after repalr wﬂl remain at the same level as before.

1) Scale Decision

Present facilities have been COhsisted ofa shoppiﬁg space, which has a 60 m?2 space, and
stormg warehouses(two rooms), which have 80 m?2 space each. However, as far as the
storing warehouses are concerned, only one fourth of the storing warehouses capacity
have been used. Regarding to the shopping space, they deal in only agricultural products
and marine products 1m1de the market and other commodities, for instance, dally
necessities and others, have been sold outside the market building at present. Therefore,
in order to include these present out_s;de—market-transactlon in the planned market space,
the planned space for the shopping space in the market will be 90 m2, which is to be 50%
increase of the present space. | '

As for storing warchouses, we'll construct three rooms for the storing warehouses, each
for marine products, green grocery, and daily necessities, whose construction scale and
spaces are shown hereunder taking the frequency of its use at present into consideraiion,

Space of present storing warchouse :
=80 m2x 1/4 + 2 items (present ‘atatus) x3 1tems ( (Plan) = 30 m?

2) Construction Plan

The pla_nned market facility is to be constructed on the north side of the intérseqtion

between Village Road and a Fcedef Road B of this plan, whose shopping space will be

placed at the convenient plot for those who will come in an out from the road. The

planned market is of the structure having no walls on its east, south, and west sides,
- namely open stluclu_re and people can pass through freely from its east, south, and west
" sides. And the north side of the market is to be adjacent to the storing Warehou_se.

- 36--



3} Facility Plan
a) Electric E'quipm_ents |

Lighting fixtures and outlets will be installed in each room and prdvided with
distribution lin'es through a switch board. Regarding to lighting fixtures, we‘ll'

prepare ﬂuorescent lamps The followmg table Qhows the flgures mdlcatmg the
) targeted iummous 1ntens1ty of each room.

'Iargeted lum!nous intensity of Market Facthty,
Lummous mtens:ty(!x) _

. Luminous
: ~ Place _ intensity (1x)
Shopping space C 300 0
Storage room ' 150 ~ 200

b) Suppiy Water and Drainage Facilities

The fecilities for tapping water supply and Sewerage are to be installed. The tap water
will be supplied to such places as washstands and show cases at the shoppmg space
and also shoppmg space for its floor clearing, through a elevated water tank buﬂt on
the top of the bulldmg

Drainage tanks, which will dispose its sewage from each washstand and others by
means of underground permeation method will be mstalled as its sewerage

(5) Extension Facilities

A multiple-purpose facility is to be constructed, which will houses such rooms as
offices(for extension officers), a meeting room, a training room, a women' s trammg roorm,

lecturers' room(for members of the Japan Ovelseas Coope1 ation Volunteers).
1) Scale Decision
a) Office _Room '

Office rooms are composed of two rooms, one room for extensmn offtcers from the
Department of Agriculture, Western Province and the other for ofﬁcmls from the
Farmers Organization Semetanat for the disposal of thelr CICI‘lCdi worke of which
_ each fundamentdlly, has a 5 square meters space as per one pergon accordmg o the
Zambia' s offxcxal ofﬁce room measure as under. '
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Office room for extension officer = for 3 persons (extension officers and members of
JOCV)Xsz- 15 m2 516 m2

: Office room for falmers orgamzation secretariat = 4 persons (mombers of executive

_ N

c)

comrmttee) x 5 m? = 20 m?

Conference Hall

The promotion plah whic'h will be Cal‘ried out using this room, will be, on this plan,

done according to such schedules as the orientation of study which is to be
1mplomented as per each plomotlon zone, reguiar general meetings of Farmers
Olgam?atlon and work consultation and arrangement meetings as per its each section,

village headmen's meetings of each region, dgrlcultural product exhibitions and
others. }*urthermore this room will used as a meeting room for local residents,

approved by officials the Departmcnt of Agmculture Western Province, for mutual
intercourse, and recreation. Among them, the genel al meetings of Farmcr
Organization may be attended by about 250 of its members, the biggest mectmg, in
conirast, the number of attendants of other meetings may be about 100 persons at
most, so that the general meeting of Farmer O.rganization will be opened with
attendants’ squat down style. And the meetings using its desk and chair will be held
in case of about 100 attendants(necessary space = 2 m?/as per one pérsdn). Provided
that the actual pérticipants is 70% of above calculation, the appropfiate scale will be
calculated as follows:

Multipu[i)ose Conferenoe room floor space
= 100 persons x 70% x 2 m¥ as per one person = 140 m?

Training Room

Accordmg to this plan the t1am1ng room is to be used for such study and trammg
purposes for male headed households as water management, irrigation, rice
cultlvation vegetable and fruits cultivation, farm management, fertilizing, the
processmg of agricultural products and the promotion of livestock use for farm
work, and also for such a meeting as the executive comrmttee of Farmer Organization
and the Leprcscntatlves meeting of any other organizations. Among them, excopt the
meetmgs of Farmer Organization, the fundamcntal research meetings relatmg to
agrlcuitural industry must be opened about 8 weeks during every March, Apul
October and November, which are farmers’ slack seasons, Except above menttoned

soasons farm mdustry is in most busy seasons 50 that only for farmers wanted

_ cspecxally txammg, apphcatlon study may be peiformed in afternoons. The

. partnmpants for training meetmgs wxil be 245 pexsons accepting one pcrson as per
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d)

one household of 245 male headed households. According to the schedule of training

meetmg, it is consisted of training 2 items for 5 days as per one week and the .

training of all items will be completed within four years. In so domg, we think, the
training of 8 items may be poss1ble twice a year. Anuclpated number of attcnddnts as

per one training 1tem is as follows:

3 AntICIpdted atlendants as pel one training item

= 245 persons / 4 years /2 tlmes as per one year = 30.6 persons =5 31 pcrsons

" In order to pr)o'mote the edrlier redlimtion of the effeét in case there are farmers who

are Imposmbie to attend these training moctmgs we will adjust the order of its
participation in order to increase the numbol of its attendants, so that, we wish, if the
ratio of absentee for these training meeting can be lowered within 10% of total
possible attendants, the objectwes of these trammg meetmgs will be achieved
accordmg 1o or1g1nal schedules The necessary space for these meetmg are calculated
as follows

' Trammg room floor space

= 31 person x 90% X 2 m? as per one person 56 m?
Wor_nen.'s' Training Room

According to this plan, the women's training room is to be_tlsed for such training
purposes for female headed households as water management, irrigation, rice
cultivation, vegetable and fruits cultivation, life style and nutrition imprOVemont,
fertilizing, the processing of agricultural produots, and the promotion of.__live.sto'ck use
for framework. Among them, the fundamental research meetings relating to farming
must be opened about 8 wecks, during every March, Apul October and November,
which are farmers' slack season. Except above mentioned seasons, farmmg is in

most busy seasons, so that only for farmers wanted espemally for trammg,

application trammg may be performed in dftemoons in those seasons. The

~ participants for these training meetings will be 324 persons, acceptmg one person as

per one household of 324 female headed housebolds. According to the schedule of
training meeting, it is consisted of training 2 items for 5 days a week, the training of
all items will be completed within four years. Thus, we con31der, the tralmng of 8
items may be possible twice a year. Anticipated numbel of attendants as per one
training item is as follows:

Ant;c:lpatcd attendants as per one trammg meetmg

- =324 persons + 4 years + 2 times as per one year = 40.5 persons = 41 pel SONs
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W1th regards to the training for females such as that of nutrltlon improvement and

~ flour rml]mg of maize by using hand mill(the training of the proces<;1ng of agrlculturai

products) the trammg will be performed using equipments frequently, so that we

_can't expect good efficiency m study and training in case there are many attendants in

one occasion. Taking this mto consideration, we'll carry out these training by

- dividing attendants into two groups, and using two separate rooms. Provided that the

&)

ratio of absentee for these training meetings can be lowered within 10% of total

' p0331ble attendants, the objectwes of these training meetmgs can be achleved

according to the original schedule. Reserving 10% of the floor space to install
equ1pments the necessary space for women's trammg rooms arc to be calculated as
follows;

Women's training room floor space
= 41 persons x 90% x 110% X 2 m? as per one person = 81.2 m2(2 roomq)

Floor space as per one roomm = 81.2 m? + 2 rooms = 40.6 m? %5 42 m?

Addmonally, except the study for members of female headed house holds, we need a

workshop room to support female group aCtIVltleS (include some ma]es), for instance

' the activities for village groups. In domg s0, a toom to support female group

activities for the manufacturing of dried mango or handicrafts is to be installed. As to
the space scale of the room for female group activities, the average number of the
household in each v1llage groups, from zone one to zone four, which have the most
numerous households, is calculated as follows:

21.3 household :
= (17 households + 20 houscholds + 23 households + 25 households) + 4 zones.

Accordingly, based on the same calculation applied to women's training room, the
floor space can be calculated as 42 m?,

Lecturers' Room

We'll prepaxe the lecturers room whxeh will be used as a workshop for study and
trammg preparation of lecturers who are delegated from Japan Overseas Cooperation

- Volunteers and other offlelais of the Department of Aguculture Western Province, of -

Wthh three rooms are to be provxded each with toilets, washstands, and shower
room for their overnight stay. The floor space of each room will be 24 m? according

' to the single room measute of local Civil Servant ovemlght accommodations.
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2) Planned Space

Entermg westward into from the mtersecnon between thc Vlllage Road and the Feeder

Road B of this plan the entrance will be located on the south side of this facility. An
~office is to be completed on the east side of the entrance a meeting room will be placed

on the west side, and other_rooms will be located to a fan hke directions from the office,

Each room will be deéigned in the spaée plan to face a road, thus taking in enough
light% ng and ventilation. Between office rooms, mectihg room and training room, an
opening space for facility users as a public space which leads to a patl(), is to be
1nstailed

3) Facility Plan
a) Blectric Equipmcni‘s

Lighting fixtures and outlets will be installed in each room and provided with
distribution lines through a switch board. Regarding to iighting fixtures, we'll
prepare fluorescent lamps. The following table shows the figures ihdicating the
targeted luminous intensity of each room. '

Tdrgeted lummous mtens:ty of Extension Fac;ht:es,
. Luminous mtenslty(ix)

Luminous

Place _ . intensity (Ix) -
Office room ' 300 ~ 500
Meeting room : . 300
Training room 300
Lecturers' room . 300
Other public space ' 100 ~ 150

2) Supply Water and Drainage Facilitics

Tap water will be supphed to such places as a shower room apd a wthstand of a
lecturers' room, toilets and its washqtand wornen's training rooms 1nclud1ng number
one and number two room, and a washstand for female group actmty room, through
a elevated water tank built w1th planned Rural Water Supply facilities, '

Dramage tankq which will dtspoqc its scwage from each washstand and othe:s by
means of undcrground permeation method are to be installed as its sewerage,
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(6) Rural Water Supply System

we'll prepare the plan to ipstall hand pump wells -easy for its operatmns and
‘maintenance- for focal residents under the technical cooperatlon of the Water Affair. Wells to
be accommodated as addxtxonal facilities to Market, Extension Famhtles are with motor
operated pumps, because of its easy operatlon and control. And through an clevated water
tank of the water suppiy system, tap water is to be supplied to necessary places.
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