i) Consumption area
Chambishi (Copperbelt Province) Capaeity
' ' 10,000 tons

i1} Production areas

Masansa (Central Province) Capacity
' 5,000 tons

Mtirizi (Eastern Province) Capacity
4,000 tons

The study team acknowledges that it is necessary to construct storage-
houses in Serenje in Central Province. However, the roads from farms
to this proposed site are bad notwithstanding the wide grain collecting
range. Therefore, it seems that the problem lies rather in,thE'impfove—
ment of transportation conditions. Also this site is judged not to be
appropriate for a permanent depot. -For the these reasoms, Serenje was

execluded ftom this project.

3.2.6 Summary and drawings of proposed sites
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CHAMBISHI DEPOT

FROM THE EXSTSTING DEPOT

Y e AR E

NORTH SIDE VIEW FROM'THE FRONT ROAD MARK SHOWING SITE BOUNDARY

C 87






MASANSA DEPOT

PROJECT SITE, NORTHWEST SIDE VIEW

i emstutr |

RERGRLUNG,

EXISTING DEPOT, SOUTH SIDE VIEW

EXISTING DEPOT, EAST SIDE VIEW
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MITRIZ1 DEPOT

PROJECT_SITE, VIEW ROM THE FRONT ROAD

PROJECT SITE, SOUTH SIDE VIEW
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3.3 Basic desigh

3.3.1 Basic-&esign poTicies

As was discussed in the preceding sections, this project involves the

counstruction of food grains storagehouses in Chambishi in Cbpperbelt

Province, Masansa in Central Province, and Mtirizi in Bastern Province

with capacities of 10,000 tons, 5,000 tons, and 4,000 tonsg respectively.

For the storagehouses, the following basic design guidelinés are set

in full consideration of the grain distribution system, the means of

transportation, the cavgo handling system, natural conditions, const-

ruction conditions, etec. in Zambia.

1)

2)

3)

4)

The_storagehouses will be designed as far as possible economically
‘and simply in consideration of the present state of food grain

storagehouse in Zambia.

In consideration of the construction conditions in Zambia, the
materials produced locally will be used as far as possible to facili~

tate the maintenance of the buildings.

‘The layout of buildings and facilities will be drawn up ko faclilitate

grains to be carried in and out in full consideration of the siting
requirements at each of the project sites. In principle, conveyors
will be used to handle the cargoes in the storagehouse.and the build-
ing will be designed to be most adequate according to this principle.
Also the necessary conveyors will be included as a part of this.

project. ‘The prerequisites to this construction project, such as
the method of use for these conveyors, the method of stacking of

grain bags, etc., are explained or proposed in the next section,

The building will have a tight structure to shut out such pests as
birds, rats, etc. Also gére will be taken so that the building has
a sufficient natural ventilation. The walls and floor will be of

stuch a structure as to .shut out moisture as far as possible,
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3.3.2 Storage and cargo handling p1an

In principle, conveyors will be used to handle the cargoes. It is not
planned to allow trucks to enter the building. Using trucks in the
building would not only decrease the effective area, but also worsen
the environment inside the building due to the mud brought in by the

truck.

‘While the grain is carried in or out, the truck will be parked along the
entrance. When a conveyor is installed in front of the entrance, it is
planned to facilitate the cargo loading and unloading by installing a
platform so that the conveyor top and the truck platform are almost on
the same level., Also such a platform will be wide enough to allow the
conveyor to be drawn out for the carge handling near the entrance door.
In principle, the cargoes will not be handled when it rains. To cover

any eventuality, however, the platform will be equipped with a canopy.

(1) Conveyor system
Under this construction project, a combination of portable stacker
and portable slat conveyors to meet the structure and scale of each

storagehouse for cargo handling will be included.

‘The drawing attached hereto shows that it is possible to efficiently
_stack the bags which are carried into the building from a truck or
a freight car by combining several conveyors according to the distance

of conveyance,

The combination of conveyors has been set on the assumption that
the bags are carried in from the sidetrack (freight) side only for
Chambishi, and that they are carried in or out through either of

the entrances on both sides of the building'for Masansa and Mtirizi,
Meanwhile, the bags can be efficiently shipped by reversing the

direction of rotation of the belts of the same combination of

CoONveyors.

~94-



(2)

(3)

the same direction, and then

Method of stacking

In Zambia, the maize bags are generally laid at the bottom a11 in

other maize bags are laid on them in an

orthogonal direction, and so on. ({This method of stacking is

- represented by&ESand(_) in the drawing attached hereto.) A stack

which is made in this manner casily collapses,

Meanwhile, a stack which is made by combining 5 bags each (Téugaru
5-gab stacking; represented by(HIDin the draw.i_ng) is stable and
hardly ever collapses. Another merit of tﬁis method is that the
number of bags can be accurately counted. In Zambia, this method

of stacking is sometimes seen adopted for fertilizer, ete. For maize,

however, the afore-mentioned method of stacking is adopted in most

cases.

Unlike.outdpor storage, the gap between the stacks and the inner
walls of the building or between each stack is very small, It is
necessary, therefore, to take considerations to prevent the stacks

from collapsing both for  the safety of workers and for the pro—

‘tection of the building walls.

Tt is ideal to stack all the bdgs in a building by the above-
mentioned method of combining 5 bags each. To prevent the stacks
from céllapsjng and to maintain safety, it secems necessary at least
to adopt this method in stacking‘thé bags at the four corners of each

stack from the bottom to the top.

Dunnage

In Zambia, the maize bags are tradltlonally stacked in a- storage-

house dlreetly on the concrete f]oor without using dumnage. By this

method, the maize in the gunny bags at the boLLom dlrectly absorbs
moisture from the floor surface. Also condensatlon occurs due to
the temperature difference betwoen the floor. and the underfloor.
As a result, the quality of the maize at the bottom of the stack o

is often affected. To prevent this from happening, dunnage wood,

pallets, plastic boards, etc. ave usually laid. However, it seems

hard to obtain such dunnage materials in Zambia. To prevent the

afore-mentioned deterioration of quality, therefore, it is necessary



to stack the maize bags on waterproof tarpdulin sheets, which are

generally used to cover the stacks.

GL

Location Type of conveyor Descriptien Q'ty

Chambishi PST 8m, 2.2 kv 2
PSL Im, 1.5 kw 4

PSL © 6m, 1.5 kw 2

Masansa ' PST 8m, 2.2 kw 1
~ PSI, 7m, 1.5 kw 2

Mtirizi PST 8m, 2.2 kw 1
PSL _ Jm, 1.5 kw 2

NOTE: PST ... Portable stacker conveyor

PSI, ... Portable slat conveyor

METHOD AND DESCRIPTION OF STACKING SYSTEM
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_ TSUGARU

5-bag stacking. TSUGARU
r__“““1 _ . Sﬁbag Stacking
; | M |

Cut-view B-B

METHOD OF STACKING
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(4) Building scales required for cach storage capacity

Calculation requirements for.building scales

1. Maizelbag to be stored

Size 950 (L) x 570 (W) x 230 (W) (mm)
Weight: 90 kg/bag

2. Method of stacking
The "Tsugaru 5-gab stackingh method will be adopted in
the four corners, _(Sée:thé drawing on p. 97 and 98). _
The dld;numbéred and even-numbered layers will have their own
fized directions, |

»  Fach stack will consist of 25 layers.
Estimation of scales

Area occupied by maize: 0.57 x 0.95 = 0.5415 m? fbag
Numbey of bags per unit area: 1/0,5145 = 1.84 bag/m2
“Storage ﬁolume per unit area in case of 25 layer stack:
1.84 bag/m? x 25 layer = 46 bag/m?
46 bag/m? x 0.09 ton/bag = 4.14 ton/m?

Assuming that, as a standard, the passage area accounts for 25%
and the area which is exclusively for storage accounts for 75%

respectively:

1) Building area of 10,000 ton éapacity
10,000 ton/4.14 ton/m? = 2,415,5 m2
2415.5m2/0.75 = 3,220,67 m2

2) Building area of 5,000 ton capacity

5,000 ton/4.14'ton/m2 = 1207.7 m?
1,207.7 m2/0.75 = 1.610.25 m?
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3)

3.3.3 Facility

1)

Site

(1}

Building area.of 4,000-t6n capacity
4,000 ton/4.l4 ton/m? = 966.18 m2
966.18 m2/0.75 = 1,288.24 m?

plans
layout

Chambishi (Copperbelt Province) _

The project site which is adjacent to the existing depot, is
about 2.8 ha in area. The existing depot has two railway side-
tracks. The grain is carried into this depot by railway. These
sidetracks will also be used to'carfy the grain into the storage-
houses Lo be comstructed, Of the two sideffacks, the one in
the east will be extended and buildings will be allocated along
it. 1t is planned that the grain will be carried in from the
railway side and that it will be shipped from the opposite
side by trucks. The site will be integraﬁéd with the existing
depot. A new road from.the highway will be constructed in the
northwestern corner of the extended'pqrtion. In principle, the
truck enters the site through fhe existing entrance, and

leaves it along the new road after being loaded with the cargo
in the storagehouses. To simplify the flow of traffic, the

roads will generally be one-way.

The open area to the west of the building will be used as a

parking space for trucks.

The existing depot has such annexes as an inspection room, an
office, etc. Therefore, this project does not include offices,

inspection rooms, etc.
A long building is subject to such structural restrictions as

the installation of expansion joints which often causes rain-

leaks. To avoid thié, two buildings have been planned.

~100-



(2

(3)

"~ Séale and contents of facilities

1) Scale _ .
Area: 1,629.25 m? (24.5 m x 66.5 m)

Capacity: 5,000 tons _ ' x 2 buildings.

2) Outdoor facilities and others
1. Extension of the railway sidetrack
2. Roads within vard

3. Side drainage ditches and seepage pits

Masansa (Central Province)

The site which is adjacent to the existing NAMB depot, is
mostly flat grassland with an area of about 4.95 ha and it will
be integrated within the existing depot after completion,

One building with a capacity of 5,000 tons is planned to be con—

structed. It is so arranged that the major axis lies to the

. east and west to avoid the afternoon sun which heats up the build-

ing to an uﬁdersirable temperature. The grain can be carried in
or out from either side of the longitudinal direction. Also a
two—lane road is afranged around'the.buiiding to give more free
movement to the trucks. The trucks will enter and leave the
site through the existing depot. The arraﬁgement allows a new

road to be 6onstructed from the front road in the future.

Scale and contents of facilities

1) Scale

Area: 1,629.25 m? (24.5 m x 66.5 m)
Capacity: 5,000 tons

2) Outdoor facilities and others

1. Roads within yard

2, Side drainage ditches and seepage pits
Mtirizi (Easter Province)

This storagehouse will be constructed inside the existing depot.

This ‘depot lies on a site which is a pentagon and which is
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2)

about 1,5 ha in area. It has such scattered buildings as &

storage-house, - a shed for equipment, offices etc. and an open

hardstanding.’ There are two vacant lots, one being located

near the entrance and the oth31 deepest end of the 31te. The one
near the entrance will be used as a parklng space, for trucks or
for wooden racks needed during an emergency The_bu11d;ng will
be conetlucted on the vacant lot at the back. Siﬁilarly to
Masansa, the grain will be able to be carried in or out from
either side of thc‘building. ‘Since the site is small, however,
the grain will be mainly carried in or out from the front side
and the rear side will play-an auxiliary role. Also a one-way
road will be constructed around the building so that the trucks
need not make U-turns.: Thus cénsi&erations are taken to effecti-

vely utilize the small site.

s¢ale and contents of facilities

1) Scale

Avea: 1,335.25 m® (24.5 m x 54 5 m)
Capacity: 4,000 tons .

2) Outdoor fédilities and others
1. Roads within yard

2. Slde drainage dltches and seepage pits

Building Plan

(1)

Storage and cargo handling plan

The structure of each building will be designed in comsideration

of the following points to achieve its functions.

(1) Sufficient ventilation to.prevent excessive fluctuation
in temperature .
(2) Efficient cargo handling using conveyors .

(3) Facilitated fumigation of tent
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(2)

Openings are provided in the upper parts of the building 51de
walls for sufficient natural ventilation., Also a branch path

is prov1ded, between the stacks, along the center of the build-

“ing for ventilation and fumigation. ‘For efficient cargo_hande

ing, a ‘combination of portable stacker and portable slat conveyors
is plamned on the assumption that the grain is carried in from
the sidetrack side (freight car) only for Cambishi, and that the
grain is carried in or out through the entrances on both sides

of the building for Masansa and Mtirizi. The main path is
de81gned to be 2 min width to allow convoyors to be installed,
Meanwhile, the branch path width and the gap between the stack
aﬁd_the inner wall of the building is designed to be 1 m to

allow workers to pass and the fumigation tent to be fixed.

For efficient cargo handling, the building has an elevated

floor which is aligned with the truck or freight car platform..

All the buildings to be-constructe& have the same width in view
of economy in construction. The capacity is adjusted by chang-

ing the length of the building. The building is 24.5 m in

‘width. This is economically the optimum width for a buiiding

which has ne columns inside, If the building interior is

divided_into two sections by a branch path along its éentér, as
was menticned earlier, the width of each stack becomes slightly
over 10 m. Such a shape of the stack allows the cargo handling

and fumigation to be conducted very efficiently.
Building design

A1l of the buildings to be constructed in Chambishi, Masansa and

Mtirizi have the same specifications. The capacity is adjusted

by changing the length.

The building has an elevated floor which is about 1 m from the
ground. .This is not only convenient for cargo handling, but

also effective in shutting out moisture from the underfloor.
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For efficient cargo handling using conveyors, it is planned

thét two stacks are made across the center, Thus the transverse
span becomes fairly large. Also it is impossible to install
columns inside the building in view of cargo handling. Therefore,
the building will be a steel structure which is suitable for a

large span construction.

The building will have a simple gable roof in consideration of
economy and of the prevention of rainleaks. TFor natural venti-
latioﬁ of the interior, continuous openings arve provided under
the eaves. These openings will be provided with bird nets to
shut out birds and rats. The roofs will project over walls by.
a sufficient length to prevent rain water from enﬁering the

building.

The building interior cannot be lighted through the walls
because of the stacked bags, Therefore,the roofs are provided
with skylights., In this case, the illumination level is design-

ed to be high enough for cargo handling, inspection, etc.

. The exterior walls are made of bricks which are easy to obtain
locally, to completely shut out moisture, heat and rain water.
Also a woisture-proof sheet will be laid beneath the concrete,

Finishing

In view of the above principles, each section of the building will

be finished as follows.

i} Roof
In consideration of the repairs to be made in the future, the
roof will be slated with corrugated asbestos cement sheets which
are easy to obtain locally. Alsp'it will be provided with sky-

lights of corrugated polyester sheets,

Corrugated asbestos cement sheet: Zambian Standard, 28 004 Type B
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Egternal wall: Locally produced brick masonry

1i1) Floor

The floor is to be made of reinforeed concrete and coated with

a dustproof material in consideration of cleaning and dustproof—-
ness. - Also expansion joints are provided at appropriate positions
to prevent cracking due to thermal expansion or contraction and

differential settlement.

iv) Entrance/Exit: Steel hanger door

H = 4,000 x W= 5,000
v) Opening: Steel bird net
vi) Foundation: Direct foundation of reinforced concrete
4) Structural design

The building to be constructed has a large span of about 25 m. It
ig impossible to install columns inside the building because of
cargo handling. Due to such restrictions on the plan and due to

the reason that a reinforced concrete structure, {(which requires
large amount of field work) {s not suitable for this project in view
of .the limited construction period, a steel struéture which requirés
less field work and which is suitable for a large span structure,

is adopted,

The foundation will be designed accqrdiﬁg to the resuits of the
soil investigétion which is currenﬁl& being conducted by'fhe NAMB,
Judging from the results of the visual inspection and from the
condition of the existing buildings, it does not seem necessary Lo

employ piling foundation, ete, Rather a direct foundation seems

possible.
i) Design standatd, external forces and others

In Zambia, buildings are gemerally designed in conformity
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to the British Standard (BS). 1In principle, the buildings to
be constructed under this project are also designed in conformity

to the BS,

The wind pressure is figured out in conformance to the BS, CP-3
Chapter V, Part 2 with the maximum ﬁalue of.81.4'mph (36.3 m/sec)
being taken as the basic wind speed on the assumption that the re-
currence interval is 50 years from among the values shown in

Appendix 7 attached hereto.

In Zamvia, the first seismograph was installed in Kabwe in 1959.
Then in 1971, an observatory was set up in the Department of
Physiés of the Univcrsity.of Zambia., Records have been taken

since then in various places.

According to the observation records which are shown in Appenﬂix
7, there are earthquake belts along the borders with Tanzania and
Malawi, in the zone from Lake Kariba to the Mozambique border and
in the basin of the Kafue River. Except for thé southwestern
part of the country, earthquake motion is recorded in various
places. All of the earthquakés which occur are small. Perusing
the materials collected before the seismograph was installed,

the maximum magnitude is about. 6. Also the ground motion is

about VI on the Modified Mercalli scale.

The soil is excellent at any of the project sites. Therefore,
the horizontal seismic coefficient ls assumed to be k = 0,05 on

the basis of the Mercalli scale VII,
ii)  Structural design

The main structure will be steéel construction . The transverse
structure will be rigid gable frames and the horizontal forces
in the longitudinal direction will be transferred to the founda-
tion through wall bracings. Meanwhile, fhe brick walls are

supported by the steel structure against the horizontal forces,
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5)

iv)

‘The foundation

Foundation ahd floor

and the floor will be reinforced concrete con-
struction and will be directly supported by the ground. The
bearing capacity of subsoil which will be known by the result of
the soil investigation, is expected to be at least about 10
ton/m2, Therefore, the maiﬁ,column will have an independent
footing and the brick walls will have strip footings respectively.
The floqr will be made of reinforced concrete slabs. Expansion

joints will be provided against differential settlement in the

future.
Structural materials

As the structural materials, the following standard products
will be used. The steel materials will be procured in Zambia

except for those to be procured in Japan or in a third country.

Steel materials: JIS §S41 or BS Grade 43
or equiﬁalent
Reinforcements : to BS standard _
Cement : Normal Portland cement which conforms to the

Zambian Standard, S 001

Facility design

Handling of cargos is not done at night in Masansa and Mtirizi Depot

where no utility power is available. Also the building interiors

will not be illuminated. Lighting fixtures will be installed only

inside the buildings in Chambishi Depot. For comnveyors, electric

power will be supplied in Chambishi Depot and receptacles will be

.provided at appropriate positions in the building. In Masansa and

Mtirizi Depot, meanwhile, portable diesel engine generators will be

used,
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6)

(1) Chambishi

i)

ii)

iii)

Power receiving equipment

Electric power will. be supplied to the receiving and trans-
forming equipment_to be installed at the site. Tﬁe éupply
voltage will be 220 V, The power receiving and transfofhing
equipment énd the switchboard in the building will be
connected by an underground cable., Fach building will be
equiped with a distriﬁution béard, through which the necessary

motor and illumination powers will be supplied.
Motor power equipment:

A power source for convéyors ﬁil1 be installed at eéch
entrance.
Portable étackét-conveyor: 3-phase,
220V, 2.2 kW
50 c/s
Portable slat conveyor: 3-phase, 220V
1.5 kW, 50 c¢/s

Lighting fixture and receptacles
The necessary lighting fixture and receptacles will be

installed, Fluorescent lamps will be installed for illumi-

nation, Also protective nets will be provided.

{2) Masansa and Mtirizi

Portable diesel engine generator for conveyors

OQutdoor facility

As was mentioned in 1) "site layout", in-site roads will be con-

structed for truck traffic at each project site. Since the ground

is excellent, these roads will be no more than graveled, They will

not be applied with special shoulder treatments such as curb-stones,
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3.3.4

_sldg ditches, etc. A U-diteh will be provided around the building to
draln away rain water from the building., The water collected in

this U~ditch will be discharged outside of the site through concrete

pipe and will be drained by seepage.

The sectional areas of the U-ditch and of the concrete pipe are
designed on the assumption that the intensity of rainfall is 60mm/hr.
Meanwhile, the intensity of rainfall is assumed to be 135 mm/hr for

a duration of 10 minutes for the eavesgutter. (See Appendix 7)
Equipment plan

The equipment to be attached to the storagehouses include cargo handling
machines, dunnage,.measuring instruments, inspection appafatuses,
fumigation equipment, chemicals, ete. It has been decided to include
the cargo handling machines, instruments and inspection apparatuses that
are considered ﬁecessary to be introduced as the storagehouses which are

to be constructed under this project. (See the lists below)

The conveyors which are currently instélled at the depots at the project
sites are not sufficient in number. Also many of them are not available
due to breakdown, lack of pérts, etc. Also the test apparafuses are not
enough to sufficiently conduct the quality inspection. Furthermore, it
was decided to include hand driven winnowers for efficient cleaning of

the grain which drop from torn bags.

The test apparatuses will be included as one set Ghich Comprises.the
necessary instruments in appropriate numbers to allow sampling, moisture
test, and the measufement of damagéd grains éﬁd_EOreign matteré, to be
carfied out accurately and quickly at each depot. The grain thermometer
which is included in such a’ set, is used to measure the grain tempera-—

ture as an index for gquality control during long—term storage of maize.

The types and quantities of the equipment to be included are as follows.

{1) Chambishi
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Portable stacker conveyor, 8 m
Portable slat conveyor, 7 m

Portable stat conveyor, 6 m

o N B

Hand cart
Hand drive winnower 4

Iuspection apparatus 1 set
(2) Masansa

Portabhle stacker convéyor, 8 m
Portable slat conveyor, /7 m
Diesel enginé generator

Hand cart

Hand drive winnower

set

LB T S N e

Inspectidn_apparatus
(3) Mririzi

Portable stacker conveyor, 8 m

Portable slat conveyor, 7 m

1
2
Diesel engine generator ' 2
Hand cart 3

2

Hand drive winnower

Inspection apparatus L 1 set
No utility power is available at the project sites in Masansa and’
Mtirizi. Therefore, diesel engine generators will be used to supply

power to the portable convéyors at each of these sites.

One st of test apparatus comprises the following.

Moisture meter 2
Rough balance 1
Sieve for maize 3
Sample pan (large) 3
Sample pan (small) . 50
Grain thermometer 5
Grain trier ' 3
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3.3.5 Basic design drawings
(1) Chambishi

1. Site layout

2. Plan, elevation and section
(2) Masansa

L. Site layout

2. Plan, elevation and section
(3) Mririzi

L. 8Site layout

2. Plan, elevation and section
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3.4 Qutline of Costs

3.4

3.4.2

Estimation conditions

Most of the construction materials required for this project, such as
gravel, sand, cement, reinforcements, bricks, corrugated asbestos cement
gheets, etc., can be procured in Zambia. However; in Zambia, sinqé

steel materials are not manufactured and also steel structure fabricators
are small, the steel structure will be procured in Japan or im a third
country. Meanwhile, the lafgé steel sliding doors manufactured in Zambia
are poor in quality. Similarly to the steel structure, these will also
be procured in Japan or in a third country. Such attached equipment as

stacker conveyors, test apparatuses, etc. will be procured in Japan.

The estimation is based on the current exchange rates (May, 1984) of the

U.S. dollar to the local currency (Kwacha) and to Japanese yen as follows

1l

1.63 K
230 ¥

U.5. $
U.S. §

Il

Scope of work

1) Ttems whose costs should be borne by the Government of Japan
1. Comstruction of storagehouses'including electric work
2. Draindge.system inside the site
3. Roads inside the site and extension of railway sidetracks
4, Cargo handling and graih inspection equipment

2) Items whose costs should be borne by.the Government of Zambia

1. Site breparation work including removal of trees, filling and land

levelling.
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2. Removal of the existing objects which become obstacles to the
construction work, such as high voltage cables, underground
pipes, etc.

3. T.egal procedures required for the work

4.  Gate-fence work

5. Leading-in of electricity up to the site boundary

6. Roads from public road to gate

7. Supply of electric power and water for the work

3.4.3 Estimation of cost to be borne by the Government of Zambia

Cost to be borne by the Total 47,000,000 Yen
government of Zambia

Details

\\\\x\\\\\\\Project
site

Item

Chambishi Masausa Mtirizi

1.

Site preparation :

1nclu§1ng removal .33;000’000 3,000,000 _
of existing :

objects

Construction of 3,500,000 2,000,000 600, 000
gateg and fences

Construction of 1,200;000
roads

Leading~in of :
electricity and 500,000 —_— —_
supply water

Relocation of
high-~voltage 3,200,000 —_ —_—
cable

Total ' 41,400,000 15,000,000 | 600,000

Grand Total 47,000,000
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Chapter 4. ORGANIZATION FOR IMPLEMENTATION OF PROJECT

4.1

4.1.1

4,1.2

4.1.3

'dlstrlct under the NAMB!'s control

Assistant branch manager

PrincipaJIUndertakings

Operation organization

All p? the storagehouses to be constructed under this project are at the

exlstlng NAMB depots, 1In prlnelp]e therefore, they will be operated

by the pre%ent staff of each depot. The existing depots in production

areas are being operated by the Cooperative Marketing Unlons of each

, while all of fhose in COHbumPthH

-~ areas are being operated by the NAMB. The conpositions of these staffs

at each depot are shown below The storagehouses to be constructed,

belng a part of each depot, are con81dered to be manageable by the

.present staff along with the ex1st1ng facilities.
Personnel training and assignment plan

The storagehouses to be constructed have been designed to be sufficiently

manageable by the present staff. It is judged, therefore, that neither

training nor assignment of the new persommel is particularly necessary.
Staff composition at existing depots

Chambishi Depot

1 person
Senior operation clerk "1 person
Séniqr sales clerk 1 person
Senior purchase'cle;k 1 person
Sales clerk ' 1 person
Puréhasing/receiving clerk 1 person
ASSisfant persomnel officer 1 person
Enginéefiﬁg assistant 1 person
.Secrétary | 1 person
Officer orderly 2 persons.

5 persons

Checker
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4.2

Labourer; Foreman 2 persong.

Labourer _ 52 persons
Gateman . 1 perxrson
Total ' 71 personé

Masansa Depot

Manager 1 person
Grain checker 1 person
-Bales clerk 1 berson
Deposit éierk 1 person
Checker 2 ﬁerspns
Labourer; Foreman 1 peréon
Machine operator i peréon
Labourer s ' 51 persons
Checker dispatched by the NAMB 2 persons
Total - _ ' : © 61 persons

Constructﬁon Plan

The storagehouses under this project will be undertaken by'the<one.wh0 was -

selected by tender from among several companies of Japanese nationality
with abundant experlence in overseas works and suff1c1ent capablllty to

see the pro;ect through to its completion.

Tn Zambia, there are a considerable number of constructors with a consider-

‘able working capablllty who have been nurtured since 1t was under the

British veign. As local subcontractors, those who are the most appropriate
for this project w111 be selected by the Japanese constructor from among

them.

In consideration of the siting requirements for the construction sites and

of the conditions for maintenance after start-up, locally produced con-

‘struction materials and local construction methods will be used as far as

possible to enable the Zambian side to procure necessary materials and to

carry out the work locally during repairs.
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For the large and heavy main stcel strueture and the large steel doors

at the : . .
¢ entrance both of which were adopted in consideration of the efficient

“utitization of o '
ub 11zat;on of the storagehouses, meanwhile, the fabrication capability of

the Z?ﬁbla manufacturers is somewhat inferior. Also all of the steel
materla;g that are used in Zambia are imported. As a result, the price

of these steel structures cowprises the domestic fabrication cost and
price of the materials including transportation costs, importing costs,
customs? ete, There is no big difference with respect of price, therefore,
even if the steel stricture is fabricated and transported from Japan or a
third country. It will be advantageous, therefore, to preocure the main
steel structures and entrance dodrs, which do not require much care except
painting once constructed, in Japan or a third country. These, if procured
in a third country, will be somewhat inferior to the Japanese products in
the accuracy, finish, etc, They are eipected to have sufficient structural
strength, hpwever. For this project, which involves comparatively simple
structures, it will be advantageous to procure them in a third country in
view of the whole process in comsideration of the transportation condition
from Japan to Zambia (it is said to take 3 months for the cargo to reach

the construction site after it is shipped from the specified port in Japan).

In Zambia, the rainy season lasts from December to March and there is a
considerable. amount of rainfall in this season, when drawing u? the con-
struction schedule, carring out outdoor work and‘transpoitétidn of large
quantity of materials and particulary, such work which involves earth, as’
earth works, foundation ﬁorks, etc,, in cqnsidefation of soil which'mainly

consist of laterite, should be avoided as far as possible in this season.

Meanwhile, the production areas in Zambia of those ﬁaterials=which can be
used in permanent_buildings are limited, Tn this project, which involves
the construction sites'being scattered'at.tﬁreé.locations with their
respective conditions, the points will include the tranmsportation in Zambia
of domestically produced materials and securing of skilled laborers as well

as the adjustment of the timing of carrying in the materials to be procured

in a third country.
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4.3 Scope of Work

The scope of work to be undértaken by the Japaneée side and the Zambian
side are specified in 3.4.2. '"Scope of Work". Irom among the works which
the Zambian side is_responéible for, the site preparation work including
the removal. of existing objects such as high-voltage cables, etc. and the
leading-in work of electricity, supply water and telephone lines should be
over before thé.start bf_any construction work by the Japanese side, while
the construction of gates and fences and of roads between the publie road
and the gate should be carried out before start of use after the completion

of the construction work by the Japanese side,

4.4 Work Schedule

The detail of the work for the construction of the food grain storage—

houses are illustrated in the following chart.
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Chapter 5. EVALUATION OF PROJECT

This Proqect involves the.construction of storagehouses for maize, which is the
major marketed grain in Zambia, in such depots where most of crops has traditio=-
' nally been stored outdoors, as the depot in Chambishi, the center of Copperbelt
Province, the.largest consumption area in the country; Masansa, the major
shipping area in Central Province, the major maize producing area; and Mtirvizi
in Eastern Province, where the maize production has been rapidly increasing in .
_feC¢nt years. This project also forms a part of the construction plan of food
grain storagehouses which was drawn up by the Government of Zambia to reduce as
far as possible the losses caused during grain distribution and which has been

implemented under the assistance of foreign countries.

This is expected not only to reduce losses both in quality and quantity during
storage but also to contribute to the compilation of a more flexible transpor-
tation ﬁlan. These storagehouses to be constructed which have a structure for
smooth cargo handling and for appropriate lighting and ventilation by using '
brick walls to shﬁt out moisture and.heat and by‘installing bird nets and
eliminating gaps from the entrance ‘doors to shut out rats and other pests, will

become a model for SLmllar prOJects in the future,

Maize which is the étaple_food in Zambia, should be supplied on a stable basis

in good quallty and under good sanitary conditions. At preéent however,

quallty ingpections are not sufficiently conducted due to the lack of test
appdratuses. It is belleved that the cargo handling equipment and test appara-
‘tuses to be lncluded as a part of this project will contribute to the improvement

in the quallty of maize together with the comstruction of storagehouses.

Quality control should be carried out throughout the distribution stage from
harvestlng by the farmer to the ultlmate consumer. This project is expected to

glve an impact to the improvement in the quality of the marketed food grains in

Zambia.
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Chapter_ﬁ."CONCLUSION ANB RECOMMENDAT IONS

. As was mentioned earlier, the food grains in Zambla has traditionally been stored
by being piled up outdoors- on open hard~stand1ngg or wooden racks. As a result,
'thgre havg begp-b;g losses in both quality and quantity. It is impossible to
change this habit in a day so that all the grains in dlstrlbutlon are stored

in storagehquses. ather it should be implemented under an elaborate plan
“which accurately forecasts the production, distribution and consumption amounts
in the future. Naturally, this project plays a part in such a scheme. At present
the Government.of the Republic. of Zambia is vigorously promoting the const-
‘ruction of food grain storagehouses under the assistance of foreign countries

or international organizations, Under sucH circumstances, it is necessary to

draw up a gonstruction plan for food grain storagehouses which takes the future

into account on a nation-wide basis and to implement it efficiently.

At the moment, Canada, which is giving Zambia the most assistance in constrﬁctf
ing storagehouSés_mainly for maize; has been constructing storagehouses for
maize at 1 location in Lusaka Province, 2 locations in Central Province, 6
locations in Eastern Province, 3 locations in Northern Province, 2.locations in
Western Province, 2 locations in Northwestern Province and 1 location each in
Southern and Luapula Provinces respectively. ¥From the above-mentioned poiﬁt of
view, Chambishi in Copperbelt Proviunce, Masansa in Central Province and Mtirizi
in Eastern Province were selected from among the 7 siteg that were proposed by
the Government of Zamwbia to avoid the constructing of storagehouses at the loca-
tions covered by Canada, Such a selection is the most appropriate in view of
‘the distribution condition of maize on a nation-wide scale., Also the study

team conducted the study in collaboration with the EC which has a similar

assistance program,

The study team proposes that the Government of Zambia in incorporate such con—

siderations in its long—term unification plan.

As.was discussed in the item on Serenje in Central Province which was not included
iﬁ the project the necessity for storagehouses and their construction sites are
1nSeparable from the means of transportation. Therefore, the study team also
proposes to consider the improvement in the transportaLlon conditions at the

end of the grains distribution network, such as the improvement in roads on the

farmer's level, securing of a sufficient number of trucks, etc.
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The storagehouse to-be constructed under this projethCaant'cover the whole
volume while the grain collection is at its peak. 'Ratﬁet.théy cover the
maximum storage volume in the rainy season. It is necessary,  therefore, to'dfaw
up thé collection énd.shipment'plans to éliminate outdoor storage in ﬁhe'rainy
season by aléb'usiﬁg:the existing facilities. Meanwhile, test apparatuSés will
be included as'a.part of this.pfoject. None of these apparatuses is hard to
handle. . Tt will become possible to supply food grains of good quality, if

sufficient quality control is carried out by usiﬁg them appropriately,
Finally the study team wishes that the new storagchouses will be fﬁlly utilized

and that they will greatly contribute to the improvement 'in the grain

distribution in Zambia.
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APPENDIX T

MINITUS O DTOCUSSTON.

ot |
TI3T CONSTRUGTION PROJECT OF FOOD GRATH STORAGRICUSES, THE RFPUBLIC OF
TACTA

I response ta the request by the Goverrment of the Republic of Zambia for
assistance 1o cpnstructinﬁ; Food Crain Storarvhouses therelnafter referred
to as "Thie Project), the Government of Japan has sent through the Javan

_ International Cooreration Axency (JICA) a study Team headed by Mr. Mitaud
MATSUZU, Assistant Director, .second Econcale Cooperation Division,
conomic Cooveration Bureau, Ministry of Forelen Affairs, to conduct the
Basic Desipn Study on the Project from May 15th to Jwe 5th, 198K,

The team held a series of diSCussi_oﬁs-and exchanged views with the
relevant Authoritie«a of the Govermment of the Republic of Zambla. As a
resulf, .of‘:_ the study and discussions, both partles have agreed to recomrend
to their réspeétive Govertinents to examine the result of the survey attached

herevith toward the realization of the Project.

MeY, 28th 1984,

i

—_— - GEORCEG. CHABWERA ,//}
MISTUL MATS
TEAM [EADER ' GENERAL MANAGER

JICA STUDY TRAM NAMBOARD
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MREX T

Required !\rr'mrvomn'cfx to boe unfi:‘rtﬁkon by th2 Jov“m'mnt of the
Rzpublic of Zarbia,

1, To secure land nzceasary Tor the construction of the '_f‘a.cilib_ies )
~and to clear, £111 and level the site as needed-befcrz_’e tha start
of canstructilon.

2. To provido facllities for didtribution of electricity, telephonﬂ
water supply and drainace end other sneidental facilities outside
the bui]x,;mr;.

3. To construct and prepare the access road to the Project site.

4, To ensure prompt unloading, tax. exemntion and customs
clearance at ports of dlsembarkation 1n Zanlla and- prompt internal
tmportntion therein of constructim materials and equipmant
purchased wxler the grant.

4, To exempt Jananese mtional% en_rraged in the Project from custom
. duties, Internal taxes end other fi1scal levies which may be imposed -

in Zambila vilth respzct to the supply of the products and related
trainjnﬂ equipment and the snrvices under' the verif‘ied contracts.

6. To accord without delny to Japanese natimalﬂ whose services
may be required in-connection with the Project under the
veprified contracts such facilities as may be nec\,ssary for their
entry Into Zembia and their stay therein for the pc-rformance of
thelr work.

7. To maintain and use properly and effectively the facllities
eonstructed ard equipment purchased under the grant ald.

8. To bear all the expenses, other than those to be borne by the
grant, necessary for the construction of the facilitles.

9. To undertake Incidental civil works such as planting and féneing,
if needed. '

10. To provide the space necessary f‘or such cm'atrmtim a3 tarrpcmary
. offices, workim ereas, stock yards and others.,

11. To ensure that temporary electric pover and water ssupp‘ly are made
available for the construction and incidental activities
r*elative to the Project.
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NUPACIMENTS

1.

.

10,

The objective of the Project 1s to m*ovide.' Food frain Storegehouss
vith appreoriate storac? capacity and equipment for the National
Arrlcultural Marletine Poard (Namboard). '

Rea]iza&ém that most of marlketed crops are stored on open
hardstanding (concrete slab platform without wall and roof) or
merely .on the flat grownd at the proposed sites surveyed, the
Japanese study team is convinced that the construction of storasehouse
at certain proposed sites vill bring about the remarkable effects in
improving ‘the prain distribution in the repion and in minlwlsing the
post harvest losses. .
In view of the above, the Japanese Study Team will convey the request
of the Goverrment of the Republic of Zambia to the Govermment of. Japan
that the latter wWilll extend firant Ald for the constructlon of Food Grain

Storaprehouses within the scope of the Japancse economlc cooperation in
Grant’ Forvi. '

e Japanese Study Team 18 assured of the justificatlon and of the
effects to construct the storagehouses at Chambeshl and Masansa as a
result ‘of the recent survey on the maize distribution conditlon,

perivheral envircnments and others, within the scope of the Japanese

‘econauic cooperation in prant form.

The optimum layout, 'scalé and capacity, ‘and structure will be formulated
in Japan after analizing collected data and information, and it will
te proposed in the Basic Deslgn Study Repart.

Equipment when deemed necessary for the operation of storagehouse

will be taken up wnder the prant ald.

Tn view of the malze distribution condition “in Serenje reglon, and
peripheral environments of the proposed site, 1t is of the team's

opinion that the Justification of the construction of storagehouse
at Serenje 1s not convinelng for the grant aid.

Construction of storagehouse ab Mtirize will be subject to the outcome

of the survey to be done.

The Coverrment of the Republic of Zambia will undertake the necessary
measures listed in Armex I on condition that the gramt aid by the
Govermment of Japan 1s e‘xtended to the Project.

Both sides have confirmed that the Japanese Study Team explained
Japan's Grant Ald Frogramme ard that the Zambian side has understood

it,
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APPENDIX 2

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mitsuli MATSUZU
Jun RISSEN
Takeshi KOMORI

Akira TAKAHASHI

Junichi NEGORO

Toshio KIMURA

Seiichiro HAYAKAWA

Team Leader

Food Grain
Marketing

Project.
Coordinator

Chief Engineer

Architectural
Planner

Architectural
Designer

Food Grain
Marketing
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Grant Aid Department, JICA

DAIKEN Architects & Engineers
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APPENDIX 3  List of Officials Concerned

1. Officials of the Government of Zambia Concerned

a. Natiomal Commision for Development Planning (NCDP)

Mr. W. Lufafa Aeting Permanent Secretary

- Mr. L. C. Soko _ Fconomist

b. Ministry of Agriculture and Water Development

Mr. Ne Muwba ' Director of Agriculture

c.. National Agricultural Marketing Board (NAMB)

Mr. G. G; Chabwera General Manager

Mr. 5. H. Zimba Grains Markéting Manager
Mr. J. M. Chirwa Chief Grains Marketing Officer
Mr. K. G, Nsokolo Fngineering Assistant

2. Embassy of Japan

Mr. Masatoshi Ota Ambassador

Mr. Yosuke Yoshinaka Counsellor
Mr. Yasufumi Kotake Second Secretary
Mr. Mitsuo Ogura Attache
3. EC
Mr. Muller liead of desk, Southern Africa
Mr. Gyselinck : Desk Officer, in charge of Zambia
Mr. Kendall . Desk Officer, in . charge of Coordination,
Cofinancing

4, Delegaﬁion of The Commision of European Community in Zambia

Mr. Loher Agricultural Advisor

Mr. Thompson Technical Advisor
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APPENDIX 4

Schedule of Basic Design Study

Activity

Date Day Representatives of Government Numbers of Consultant

5/13 Sun Departure from Tokyo.

5/14 Mon Arrival in and departure
from Leondon. '

5/15 Tue Arrival in Lusaka.

Visit to Embassy of Japan.,
Visit to NAMB and explana-
tion of purpose and
schedule of survey.

5/16 Wed Departure from Tokyo Visit to NAMB and meeting.
Visit to Engineering Dept.
of NAMB and meeting.

5/17 Thu Arrival in Brussels : Visit to NAMB Office and

. . Cooperative Marketing Union
Visit to EC and meeting in Kabwe for collection of
information.
Field éurvey of Masansa
site. :

5/18 Fri Visit to EC. Visit to Kapri Mposhi Depot.

Departure from Brussels. : Field survey'bf Serenje
site.
5/19 Sat Arrival in Lusaka . Visit to NAMB Office and
' Cooperative Marketing Union
in Kabwe.
5/20 Sun Meeting within the study. team,
5/21 Mon Visit to Embassy of Japan. Visit and survey of CIDA's
storagehouses in Lusaka. Visit to EC and exchange of viewes.
Visit to NAMB and MAWD.

5/22 Tue Meeting with the officials of NAMB,

5/23 Wed Departure from Lusaka and Arrival in Kitwe, visiting NAMB
Office in Ndola on the way.

5/24 Thu Field survey of Chambishi site. Departure from Chambishi

and arrival in Lusaka,

5/25 Fri Visit and survey of EC's storagehouses for fertilizer in

Shibuyunje.
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5/26

. Sat

" Analysis of findings. Meeting within the study team.

5/27

Sun

Visit to the construction site of the Veterinary School of
the University of Zambia under Japanese grant-aid,

Visit to the Pediatric Hospital constructed by Japanese

grant—-aid.

5/28

Mon

Visit to NCDP. Meeting with the officials of NAMB.

Signing of the Minutes of Meeting. Visit to EC.

5/29

Tue

Meeting within the team.

Départure from Lusaka.

Same as left.

5/30

Wed

Arrival in Brussels,

" Visit to EC.

Visit to the Pest Control
Office of NAMB and collec—
tion of information.

Visit te a2 consulting
engineers and request
soil investigation of the
sites.

5/31

Thu

‘Departure from Brussels.

Visit to Geological School
of the University of
Zambia to obtain data,

‘Visit to EC.

6/1

Fri

Arrival in Tokyo.

Visit to a quantity
SULvVeyor.

6/2

Sat

Departure from Lusaka.

Field survey of Mtirizi
site,

Arrival in Petauke.

6/3

Sun

Collection of information
from Petauke Office of
NAMB,

Departure from Petauke and
arrival in Lusaka, '

6/4

Mon

Visit te the quantity
SUrveyor.
Visit and survey of a

ashestos cement sheet
factory and a steel struc-

ture fabricator.

6/5

Tue

visit to NAMB.
Visit to Embassy of Japan.

Departure from Lusaka.
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6/6 Wed Arrival in Paris.
6/7 Thu Departure from Paris,
6/8 Tri Arrival in Tokyo.
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APPENDIX 5. Organization of NAMB

NATIONAL AGRICULTURAL MARKETING BOARD ORGANIZATIONAL CHART 1983

I GENERAL MANAGER —'

—#m_uonu. ASSIS‘:MN}

. . [‘ CHAUFFER I——
FINANCIAL ' FERTILIZER [MPLEKEWTS BOASD BT —— "PREIGHT £ CORMERCIAL CHIEF
COMEROLLER PESTICIDES AND SEEDS SECRETARY [l ity i HOMAGER PERSONNEL DEVELOFMENT | neremas sooreon Wj

— CHIEF PEST
ESYATES OFFICER LEGAL COUNCEL CONTROLLER
. N S5Y0RAGE OFF

. . ) . ’ . i TERRAL |
SHR ACCT, snx accr. . SHR ACCT, ) AUDETOR
(Cal} 3 PLARNING : VACANT]

CHIEF ACCOUNTANT
t PLAMRING }

DATA PROCESSING
MANAGEL

: p : e H2AL O ! SISTANT TAEIGHT/ SR THOSTATAL ; L 0T HTERMAL AUDITO!
- g ; ARONOHIST | BNR SupPLirs | sMR sTOCKS & pumLypc | JPtR SECURITY ENR KANAGERS AATE ERE PLANNING SR GRATHS AS SKR PERSOMNE -
ACCOUNTANT ACCOUTTASEY INAURANCE ACCCUNTANT SR SYSTOE] | ACCOUNTANT ACCOURTANT OFTICER OUFICER J £ N OPPICER INISTRAT CORPO] CrFICER MARKETING OFF COMMERCIAL MANAGER RELATIONS OFFICER| |gpcaprmectws TRAINI 2}

STOCKS FIXANCE . OFFICER || pa¥moLL AMALYSTS(2) DEWTORS COMMERTTAL (ELATIONS on., (VACANT) OTFICER t14) PLANNING ! . -
RESISTRAR/
PAYHASTEX

— ] A ! |
; - . * I ) - t. AUDETORS |
FUBLIC SETCURETY INLISTRATY ASKT. B, RAMACERS(1%} XS5 PLANHING CROF KEIAL ITT SERIOR SENTOR SENIOR THDUSTREAL RELATIONS [+ N SUB-ENTERMAI
g poe T “‘Q o Arrod] mirag|] e reer R orrscen | WCATTONS wJ. OPFICER 1"' orricra | |Actoowrs/sim accy. (i) ericea| [orricen | |pawmzer | Fowrrotngn | uscwsmnc | | cusross Inronts orrEceR £ 15y
ANCCT - ACE. OFFICRES [2§] MCCT ., [PFERAZL ANALTST T, - . FERSCWWEL OFFICER{14} 3 OFEICER OFFICER CLEARIHG OFFICER e
T - ENGINIIRING ASSTS (14} OFFTCER

LIVINGSTONE BPANCH

MONZE BRANCH

LUSAYA GRAIAS BRAMCH

LUSAXA FERTILIZER BRANCH
ENGINHZAING SEAYICES BRANCK
CHISANBA BRANCE :
KABWE/MATUSEXD DAANCH

BWAMA MRUDSA BRAXCH
KITWE/CRAMBISHI BRANCH
SOLWEZ] BRANCH

MANSK BRANCE

TASAMA, BRANCE

CHIPATA BRAKCH

HONGU BRANCH
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APPENDIX 6 Stelected Statistical Data

SELECTED INDICATORS

{ANMNUAL AND QUARTEALY FIGURES)

! ‘: I 1 i ! | 1583
i ! ; i ! \ l s Guarter
| - | & .
Pooune Lon e |t 19804 ' 1921 Il va | s Lo a oo
e e : . . H
| Poputation {Mid-year est) .- millios i 4.89 ‘I 5.04 520 ' 83 5.51 | 5682 ! oser 6.05 : T
. . | i i I e “
. L P H : ! 1 P
1. Gross Domestic Product | ! j . i ! . i I
At current purchasers values ... | P1sm7 1958 19705 | 22395 | 2604 0 30126 | 34ies 3sey | 4n0ss .
AL 1970 purchasers values} - 1 1,435.5 L5194 O L85 E4535 | L3699 {478 14840 1.4517 1.4765 - . .
Ax 1970 purchases’s values - ' K'millien | L0433 10477 : 9838 10047 0.0 1.045.9 1,106.2 ! 260,6 1,045.9 : s e
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7. indax of Production oo ! :
Minara) Production i 1973100 94.5 103.4 L2 I 5.4 B4i :  8%2 | 820 26.0 825 85.9 e
Manuacturing s F97 1100 105.5% 1014 985 ; 101¢ 26.2 99.2 ? 104.9 9.3 . 103.1 98.6 e
Electniciey ... [N e e 1373— 03 In.o 1223 285.0 | 1407 1684 1807 | 2938 [ MLy . 3052 3149 e
: 1
. . |
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Sourcé: Monthly Digest of Statistics,

issued by Central Statistical Office

-155-



POPULATION BY PROVINCES AND URBAN AND RURAL AREAS

1974 i 1959.1960 196921974 19631969
1986 Sample Census | 1959 1963 Average annual Average annual | Average annual
census Final Resules Census Census groweh rate (%) | growth rate (54) | growth rate (%)
Total Zambia . 5,679,808 4,677.000 4,055,995 3,490,170+ ' 3.1 2.9 2.5 -
Provinces:
Centeal 513,835 397,000 358,655 © 309,407 3.3 2.1 2.5
Copperbelt §,248.608 1,045,000 816,309 543,465 3.9 5.1 .0
Eastern ... 656,381 570,000 T ~509,515 479,866 2.3 23 . 1.0
Luapula 412,798 321000 i 335,584 357,018 1.9 —0.9 -—10
Lusaka 693.87¢ 522,000 . [ 353,975 185,757 6.3 el o4
Northern 477,894 584,400 545096 543,995 2.0 L4. —0.6
Norch-Westorn 301,677 242,000 230733 | . 211,189 2.4 0.8 1.6
Southern 686,469 534000 1 495,041 466,327 3.0 L5 1.0
. Western 487,988 460,000 . 410,087 362,480 1.6 13 2.1
Large Urban Areos: . ’ T L : '
Chilifabombwa 61928 56000 | 44862 34,163 3.0 4.7 A8
Chingola 145.869 134,000 103,292 59,517 32 5.3 9.6
Kabwe ... 143,635 99.000 65,974 39,522 7.3 9.4 8.9
Katulushi 59,213 41,000 32,272 21,303 5.7 +.7 12
Kitwa .. 314,794 251.000 199798 |  123.027 4.2 45 8.4
Livingstone 71,987 58,000 45,243 33,026 4.3 50 5.4
Luanshyz 132,164 121,000 96,282 75,332 2.9 4.6 432
Lusaka .. 538459 401,060 262,425 123,146 6.8 8.9 13.4
Mutullra 149,778 136,000 107,802 80,609 3.0 47 5.0
Ndola ... 182,419 229,000 159,786 92,691 53 74 9.5
Total Urban (including . H
smallurban arezs) 2,440,419 1,663,000 1 LIS2,116 715,020 6.7 6.9 8.9
Total Rural : 3,219,389 30014000 1 2854879 | 2774484 L1 1.0 < 0.5
Percentage Urban 43.0 354 U 94 20.5

*Includes 666 railway travellers.

Source: Monthly Digest of Statistics
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APPENDIX 7 Meteorological Data

Table 5.1 : AVERAGE WIND SPEEDS TN ZAMBIA

Wind Speed in Knots

January April July  October Annual

Chipata 2.9 4.1 4,9 6.4 4.5

Kabwe 3.6 5.4 6.1 7.1 5.2
Kasama 4.3 4,7 6.2 6.3 5.6
Livingstone 3.2 3.0 3.5 4.2 3.5
Lusaka | 3.9 6.0 7.0 7.9 6.1
Mansa S 2.3 3.4 4.2 3.8 3.6
Mongu 4.3 4.9 6.5 5.4 5.1
Ndola 3.1 4.0 5.2 5.4 R
1.1

Solwezi o 1.5 1.7 2.0 . 1.7

Source: Climate Data for Architects
in Zambia, Peter Hutchinson,
Occasional Study No. 8,

July 1976

Table 5.3 ANNUAL EXTREME WIND GUSTS (m.p.h.)
' FOR SELECTED RECURRENCE INTERVALS

Recurrence Tnter 2 10 25 50 100
Interval (years)_ -

_Probability of .50 .10 Oh .02 .01
Occurence

Kabwe - 51.0 65.1  71.0 . 8l.4 189.0
Kasama 49.0 61,0  68.5 74.6 81,0
Livingstone 49.0 56,6 61.0  64.2 - 68.0
Lusaka . 43.5 52,3 57.0  61.6  65.5
Mongu 50.4 71.4  76.0 79.3 8L.5
Ndola | 414 51.5  57.8  62.7 68.2

Source: Climate Data for Architects
in Zambia
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Table

Iv.I: RAINFALL‘PATTERN FROM VARIOUS'AREAS‘OF ZAMBIA (MILI.TMETRES)

Bc(‘:t‘mhx_‘,l‘ January February
Decade Decade Decade
Province Scation Line{ Fteher T T Trovar [ 1 [ [mr metat | 1| iruar [rerar |6 Tin o {retat. Grand
N otal h v b torat
Control fabue a 20 2 30 46 9t 67 86 83 | 2, 87 1 89 80 [ 258 ] a3} 53 189 803 -
h a 4 5 13 ] 18 3 21 15 62 | BO {11 93 284 88 | 111 29 223 392
€ 26 2 23 125 | 200 5 &1 5 121 231 69| 165 257|136 | 45 & 131 783
Serenje a i1 30 45 63 138 B2 {1 96 | 297 | 8L § 96| &2 | 239 | 9§ |105 ] &/ 2390 957
b 1 0 [} 79 85 32 21 68 | 121|127 [131 [ 145 | 403 | 71 [129 | 8O 280 850
s il 12 i1 149 193 29 87 20:] 165 '5_7 74 [ 176 | 297 - - - - -
Copperheit Ndola a 18 w6 | a2 ] eo| 130 79| 98 fio2 | 297 |10z j1be| v | 306 (89 | e | ya | -283]  o9ve
’ b ? 2 38 117 | 157 23 51 37| 65 |124 ) 20| 57 271 |10 |123 [148 281 781
© 27 T o341 80 121 B85 0z 39 226 32 72 | 210 314 73] 69 o 142 830
Enstorn Chipata a 0 18 ] 307 a8 | 9z boso| 75| e |2t ] &3 av) 85 |oes7 | w3 9] 6| am 795
b 14 [ 0 17 17 40 o] 53 93 | 34 [ 1904 59 197 103 § 42| 33 178 499
© 19 i 32 29 iz 71 166 7 254 3174 61 208 65 ; 51 o 116 729
Lundazi a 8 13 1% EX] &5 31 68 12 191 7t 75 72 218 6% 66 | 61 196 678
b o [ 6 E 367 12 51106 | 143 1 28 | 67 69 186. |- 44 | 40| 54 138 503
© 52 3 37-] .60 ) 100 G 30 471730 | 107 4 Bl 67 | 80y 22B.1133 |124.| 22 274 766
Luapula ¥ansa a 37 50 ) 56 |71 167 f s | roo) o7 | 282 jeo | 86| st ) 256 |77 2| ea | 217 959
b 15 20 5 49 74 35 32 56 123 98 72 17 189 |126 1 8l 51 240 639
c 126 62 o 1 238 49 78 1116 293 53 50 |'122 225 67 jl52 o 219 1101 -
Kawanbua a 76 43 61 69 | 173 75 8z 79§ 236 3 73| 76| 6B | 211 .66} 65| 69 200 901 -
b 7l 9 9 37 55 168 75 } 100 343 7 ol | 127 254 i7 4% 19 85 808 -
< a7 19 11t 172 243 B8 ig2 25 365 &6 A8 | 115 229 67'% 38 76 181 1165
LUSAKA Lusaka a - - - - - - - - - - - C- - - - - -~ -
{Interratio- | b o o 7 1iG 117 Q 17 16 33 1167 |158.] 108 433 | -~ - - - -
nal airport)f e 4 1 0o 118 4 119 | w07 458 20§ 1721 5 31156 § 218 | - e - - -
Rorthern Mpika a 3 19 29 &6 94 B4 83 83 | 235 H 96| 89 276 | 81 ] 74 | &9 224 834
b 49 a 8] 114 ils 40 7 0 49 1111 70| 148 (329 1 80 115 | 90 285 824
d g 2 |.120 79 2m 37 91 i9 147 1101 | 125 72 798 | 74 {116 | . O 190 B&5
Kasama a 21 34 50 64 148 77 93 95 | 265 94 95 89 278 80.y 75 76 231 943
b ) [ 17 53 ¢ 126 5 75 | 206 [+ 2| 18 a0 | 294114 3 174 548 .
< 15" a7 81 124 | 242 116 | 116 123 | 335 [1i5 | 87| 99 a6 | 44 ] 62| 22 128 1041
North-Westera Meintlunga a 93 5% 7% 81 216 82 87 25 254 £1 7‘9 75 235 69 | 66 72 207 1005
b L9 4t - 62 185 288 18 26 {131 | 175 14 53 &3 130 | 64 38 | 49 151 538
< 218 8% az 48 219 60§ 127 73 | 260 j135 | 126 94 335 |1i4 41 a 155 1297
Zambezi a 43 31 43 5% 130 63 75 73 212 73 74 7z 219 7% 69 62 202 806
b 60 o 32 2 54 9 47 54 ile 29 28 43 150 | 68 63 | 88 219 593
< 3% 38 63 9% | 200 92 31 33 | 156 | 6D | 43| 101 204 e - - -
Southern Livingstone | a, 23 18 25 36 79 48 60| 61 169 | 53| 60§ 58 177 | 58| 561 46 160 B08
b 5 ¢ 47 55 ioz [+ 5 27 32 47 &2 19 108 7 31 1 59 a09.
c 148 9. 14 & 23 97 1z 44 115 iz 461 132 130 88 | 48 v} 136 6L2
Choma a 22 20, 29 42 91 59 75 74 208 65 13 65 199 { 67 a5 St 183 703
b 7 7 & 136 147 16 14 17 47 56| 62 31 149 17 76 ¥ 0 - 460
< 6 o] 1] 3wl e7 | ol 17| 5| sa| 3jer|as3faer 38| w2 o 55 554
Western Mongu a 27 29 40 52 21 62 74 75 211 73 ih 74 221 76 75| 66 217 797
b 3 o 23 | 37 36 32 345 102 8 ¥4 86 176 14 § 507 64 128 456
[~ i6 2 83 22 207 ¥ 26 35 103 25 47 1 164 236 |86 1 33 4 125 687
Kacna a 26 27 38 30 115 [ 77 77 218 73|73 71 223 72| 70| o0 202 784
b 34 [Eg 51 50 131 0 21 50§ 71 78 44 63 185 0] 69 3 142 543
« 84 7 22 47 6 37 w| 36 ¢ 83 31 [0} 104 | 235 | 26 | 13 ] 33 517
Source: INDP Anmual Plan 1983
Line (A): I.Dng.tem average rainfall between 1350 and 1980. .
Line {8}: Rainfall in 1981-1982 crop season.
Line {C): Rainfali in 1982-1983 crop scason.
Source: Miniatry of Power, Transport snd Communications -- }Eeteorological Departmant .
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Seismological Activity in Zambia
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APPENDIX 8 Data on Land Acquisition

RDM/BC/6/1
12 May 1982

The Genexal Manager
Zambia Railways

P.0. Box 80935

KARWE

Dear Sir

DEPOT EXTENSION AT CHAMBESHI'SIDING'

The National Agricultural Marketing Board of Zanmbia
(Namboard) is applying forx the extension of its :
Existing bDepot at Chambeshi Railways siding for its’
ever increasing storage problems at the depot,

vhe area iLn question is bordered and shaded red.
The Board will be very grateful 1if authority i= givenr
to use the piece of rand in question.

Youra faithfully, | :
- NATIONAL AGRICULTURAL. MARKETING BOARD

szg NSOKOLO

Engineering Asst. (Surveys)
or/chief Engineer.
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Your rel

O‘urnf

79

ZAMBIA LECAL AND ESTATES DEPARTMENT,
_ - Buntungws Street,
U RAILWAYS 50 incsai nosss
i Kabwe,
: Zambia.
90 2435 Ol Telephione: 3811 Extension 365

Telex: Z&A 43138, 81230
10th November, 1982.

The Chief Engineer,

National Agricultural Marketing Board,
P.O. Box 30122,

LUSAKA .

ATTENTION MR. K. C. NSOKOLO
BNG. ASSTANT_(SURVEY)

Dear Sir, -

RE: DEPO’“ D{TENSIO:-: AT C-E']AMBIQPLI SIDING FCR NAMBOARD.

In reierence to the alpve matter please firg the attached

Drawing No. ' 4/35 showing the Chief Civil Engineer's
proposal shown bordered and hatched in greer, as the

area accepted for your Depot extension.

‘Please imdicate if the proposal is accepted.

Yours faithfully,
ZAMBTA RATIIMWAYS

Eaeerry)
T ;b( cLsnM&

Fopr

/mm 7;;
/ . =8+ ,}’{w((‘-‘aoc
* bu”-/ffé&_q, Gene 7¢

o ?f&—aé Hf*r

VR PR L R (df {h{/..—.ﬂ_-.,ﬁl
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%=d January, 1983

The Gsuersl Manager, ' ' B
Lambla Railwayn, ADH/RS/8/14

P.0. BOx BO925,
LESAXA.

CATTHE MR, JeTeC. NKOLL

Daar Siy,

el EXTFNAIOH QF CHAMBISHI DRPQT

This is to notify you that the Hational Agriculturnl Hnrkating Beand
of Zambia (Hamboard) nanagement haa accepted the proposzad boundary
markad by Railu&"'s “hief ¢ivil Engineer as the raquired arez by tha
Bosxd, . . ' . o

thi® iz in accordance to your letter ofoe!.No. 90:2#35}01 dnta‘ 10th
Noveubar, 1982 with the drawing NO. L/35 attached to it, in vhish yee
vanted to know whathor the proposal has hean accepted by the Bonrd

Thanking you for your action.

Yours fafthfully, f ' |
NAYIONAL AGRIGULTUKAL M:HKETING BOi RO OF LAMBIA

(;}

KB vo_ NSOK()]J

ENGIHEERINQ ASSIBTAHT (LHURVEYE)
for/CHIEKY ENGINEER

/fe0.
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