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- CHAPTER 5 BASIC DESIGN

5.1 Design for Facilities and Equipment

5.1.1 Basic Concepts

The design for facilities and equipment on the project for improvement of the

post-harvest facilities was carried out based on the following basic concepts, in addition to

considering the local conditions:

(1
2)
3

C

&)

(6)

Instatlation and operation of facilities improved for the project should make full use of
the current marketing system, organizations, and channels.

Facilities and equipment should be designed so as to improve paddy quality,
minimizing posi-harvest losses (there is no standard on paddy quality in Tanzania).

Paddy should be handled in bags throughout, and the bags should be neatly stacked in

the godown. Paddy will not be stored in bulk.

Bagged paddy should be handled mainly by manual labour, Loading and unloading
paddy and stacking bags in the godown should be done by manual labour. Preparation
processes, however, such as drying, husking, milling and weighing should be
mechanized with conveying facilities.

Facilities should be designed so that they may be operated safely with flexibility, taking
into account current labour customs and level of technology.

Equipment of special types should be avoided as far as possible in order to reduce costs

and to simpl_i'fy procurement of spare parts.

5.1.2 Determination of Basic Items

Basic items _sﬁch as the volume of crop to be handled, harvesting period and quantity to

be collected were determined through survey in the project area, and through discussions
with the RDD's office and Japanese experts of KADC.



) Object Crop and Area to be Covered by the P_dst-hziw’est Facilities

Ob]ect crop and area to be covered by the proposed the post-harvest facilities are the_
paddy produced in the Rau River System (mcludmg Upper Mabogml Lower Mabogini, Rau
Ya Kati and Chekerem), amounting to 1,120 ha (1, 120 ha in rainy season, 820 ha in dry
season) There are some upland crops produced in the area such as maize, pulses and so on,
but these upland crops are processed properly at present. Therefore these upland crops are
not included in the object crops of the project.

(2) Paddy Yield and Production

In the project area, modernized paddy farming system has been just started. Therefore,
firm data on unit yields of paddy are not yet obtainable for the project area. For this reason,
it is difficult to calculate directly the anticipated unit yield of paddy, which will be rclated to
the future project works. However, as stated in Section 3.5.4, the resulés of the yield survey
on paddy conducted by KADC are available. According to these results, the yield of paddy
in the project area ranges between 4 to 7 tons/ha, On the othcr hand, the average yield of dry -
season paddy in 1986 was estimated at 6.6 tons/ha ( mmsturc content of 14 % ). This
- average yield includes harvest and transport losses, immature rice and forcxgn matter Such as.
straw, leaves, etc, Based on these data, the yield in the project area was estimated at
5 tons/ha ( moisture content of 14 % ) excluding the losses, immature rice and foreign
matter, The production of paddy in the project area may be calculated as follows:

Area Unit Yield Production

Ttem ~ (ha) (tonsfha) (tons)
Rainy season paddy 1,120 5.0 5,600 |
Dry season paddy 820 5.0 4,100

“Total 1,940 - 9,700

(3) Harvest Period of Paddy

Based on the standard farming practices recommended by KADC, the harvcst penod of
paddy in the project area will be as shown below:

Rainy season paddy : June and July (60 days)
Dry season paddy :  December and January (60 days)
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(4) Quantity of Paddy to be Collected

The quantity of paddy to be collected for the facilities constructed by the project may be
estimated as follows:

Rainy Season Dry Season

Irem Paddy Paddy = ‘ot
(1) Gross production (tons) 5.600 4,100 9;10__0
(2) Seeds _ '
- Area (ha) 1,120 820 1,940
- Seed rate &b (kg/ha) 4() 40 40
- Seeds required (tons) 40 30 70

(3) Farmer's home-consumption
- Per-capita consumption of rice

(milled rice, kg/person) _ 40 40 80
- Population (persons) . 17,400 17,400 17,400
- Milling rate (%) -~ - 62 62 62

- Consumption converted to
, - unhulled rice (tons) 1120 1120 2240
(4) Surplus (tens) (1)-(2)-(3) ' 4.440 2,930 7.390
(5) Unhulled rice to be collected (tons) 3550 2360 5.910
(Rounded) (3,600) (2,400) (6,000)

A It include.s. extra 10 kg/ha.
{2 80% of production surplus is assumed to be collected.

Surplus paddy in the Rau River System area is reckoned as 7,390 tons/year (including
4,440 tons of ramy season paddy and 2,950 tons of dry season paddy), after subtracting
seed rice and farmers' home- -consumption from gross production. Rice consumption per
capita is forecast to be 80 kg/year in calculating home-consumption.

According to the interview survey to the farmers, preSént rice consumption per capita is
20 kg/year in Maboglm Vlilagc and 110 kg/year in Chekereni Vﬂlage exceedmg the national
average which ranges from 15 to 20 kg/ycar Tt is natural that rice will become a staplc food
as paddy fields become the focus of farming after the completion of the Rau River System,
whereas previously the farmers lived on malze, ‘bananas and pulses. Farmers'
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home-consumption of rice in the project area is predicted to increase sharply after comipletion
of the project up to almost the same level as that of the Ndungu area, Kilimanjaro Region,
where paddy is the main crop and 80 kg/year is consumed per capita,

It is forecast that 80% of the surplus paddy will be collected, and the remaining 20%
distributed to the surrounding area, though not through KNCU as it will be unhulled. Tn
1986, 1,027 tons or 30% out of 3,380 tons of total dry season paddy were collected by
KNCU, and a great part of the _-'remain'ing 70% was distributed by private traders.
Nevertheless, the ratio of collected paddy is predicted'to' rise to 80%, with the strengthened
collection system and transportation after the completion of the project.

(5) Quantity to be Processed by the Milling Facilities

At present the marketing systetn has two channels for 'paddy produced in the Ran River
System area.  One is compulsory delivery to NMC (10 bags/plot: 750 kg/0. 3 'ha), and the
other is free sale by KNCU. KNCU is responsible for collectmg for both routes. Paddy
collected by KNCU is sent to NMC unhulled, and NMC entrusts rice milling to private
dealers as it has no drying and milling facilities of its own. NMC has, however, requested
milled rice, because existing private facilities do not have sufficient capacity to déal with all
the paddy expected after the completion of the Rau River System Therefore, taking into
account the aforesaid conditions, the amount of paddy to be processed in the proposed
milling facilities will be all of the paddy collected by the project. '

(6} Determirﬁng Operating Conditions

Operating conditions were deterrhined to fnake it pbésible to buy the producf quiékly
and to provide milled paddy stably, and based on current labour customs: '

~ Operating period for collecting : 75 dﬁys per'érbpping season, inc_ldding haryest
and receiving period (60 days) and extra days
for preparation by farmers.

Operating days for collecting : 75 days x 80% =60 days

- Operating period of milling house: 150 days per cropping season

Operating days of milling house : 150 days x 80% = 120 days



- Operating hours of milling house :

Customary working hours are 7 hours aday. Actual operating hours estimated
as 5 hours based on the supposition that the working ratio is 70%, ave not
suitable from the economic view point becanse the scale of facilities should be
larger. It would be hard on the workers if workers were obliged to work
overtime to solve this problem. Considering the above and for the purpose of
creating employment opportunities, operating hours were decided to be 10 hours
on a two-shifts basis. The drying machine would be operated for 24 hours a
day as necessary. Receiving, which is related to outside facilities, would be on
a one-shift basis.

(7) Appropriate Level of the Mechanization

- Taking into account the operation and administration levels on the receiving side, and
the present marketing condition of paddy, the appropriate level of mechanization to be
introduced in the project will not be set as high as automatic control, improvement in rice
quality by introduction of a wet-type polishing machine, color separator, etc., as in Yapan.
However, a certain level of mechanization is required to reduce processing loss, to improve
milling ratio and to secure safety in operating machinery.

5.1.3 Setting of Work Flow and Optimum Scale of the Post-Harvest Facilities

Work flow related to the post-harvest facilities is illustrated in Fig. 7, covering from
transport of paddy to the buying posts and receiving facility to shipping of rice. These
elements and their optimum scales are described below:

(1) Transport Vehicles

Transport vehicles will be used to convey bagged paddy, which has been weighed and
purchased at the buying posts, to the receiving fa(_iility of the milling house.

The buying .post will be operated by cooperative societies and will be placed in each
area; Upper Mabogini, Lower Mabogini, Rau Ya Kati, Chekereni and Oria. The buying post
will be located beside a road in the center of the area for efficient transport. The locations are
shown in "General Layout of the'Projcct Area" at the beginning of the report. At present,
paddy is picked up by a truck with trailer from each farmer's field, and purchased after
adjusting the weight according to paddy's moisture content at the buying posts. This buying
proce'dure will be followed by the project, but some improvements will be made to make it
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easier to receive and classify paddy, and-to control its quality. Improvements will be
required such as attaching labels to show the moisture content and variety of rice as well as
the name of buying post of paddy, date of inspection and weighing.

The quantity of paddy to be transported will be 6,000 tons, consisting of 3,600 tons of
rainy season paddy and 2,400 tons of dry season paddy, adjusted 1o cleaned dried paddy,
with a moisture content of 14%. This will be equivalent to 3,970 tons of wet paddy in rainy
season (moisture content 22%), and to 2,490 tons of semi-dry paddy in dry season (moisture
content 17%). |

(2) Receiving Facility

The main components of the receiving facility will be weighing and classification of
paddy transported from buying posts by truck, checking of dispatch slips and preparation of
receiving slips. A truck-scale (or weigh bridge) will be used to certify the quantity
transported from the buying posts.

Transported paddy will be classified by moisture content, and sampled and checked
whenever necessary. Paddy at a high moisture level will be sent to a mechanical drying
process. Semi-dry paddy will be sent to a sun-drying floor and dried paddy wiil be put inio
the milling process or stored. The conveyance of paddy in these facilities will be by hand
carts.

The paddy quantity to be deait with in the receiving facility is estimated below:

Rainy Season Paddy  Dry Season Paddy

Item
Dry Wet Dry  Semi-dry

Paddy Paddy Paddy  Paddy
1) Quantity of collected paddy (tons) 3,600 3,970 2,400 2,490
2) Operating period (days) 75 75
3) Workable days (days) 60 60
4) Average teceiving quantity per day (tons/day)) 60 67 40 42
5) Max. receiving quantity per day (tons/day) . 75 84 50 53
6) Operating hours per day (hours/day) 7 7
7) Operation efficiency (%) 70 70
8) Max. receiving quantity per hour (tons/hour) 15 17 . 10 i1




‘The maximum receivable quémtity at the wet season harvest time is estimated at 84
tons/day or 17 tons/hour of wet paddy. One half of the transported paddy will be sent to
sun-drying floor, and the other half to the drying machine through the paddy hopper and
pre-cleaner. '

The maximum receivable quantity of semi-dry paddy transported in-dry season; of
which the moisture content is from 15% to 18% (average 17%), will be 53 tons/day or
11 tons/hour: As for drying in dry seaon, the average receivable quantity (40 tons/day) will
be dried on a sun-drying floor, and only when the paddy is too much to dry by sunlight, will
the drying machine be used and for up to about 10 tons/day.

(3) Drying Facilities

Sun-drying is enough for usual drying of paddy, because sunshine hours are long
enough and annual precipitatioln days are small in the project area. However, double
cropping will be pi‘actised in the prbjcct area, and paddy at a high moisture level will be
transported into the facility when rainy season paddy is harvested. Accordingly, mechanical
drying will have to be introduced in order to-avoid deterioration of the wet paddy.

For the above conditions two (2) drying facilities will have to be provided in the project;
a concrete floor for sun-drying and a drying machine.  The proposed capacity of the drying
machine and sun-drying floor is 40 tons, half of daily maximum receiving quantity, for each

facility.
Work on the sun-drying floor would consists of opening bags and tipping rice on the
floor and spreading it 5 cm deep, repeated stirring so that it may be dried uniformly without

cracking; to removal of immature paddy and forcign matter by a pre-cleaner and then bagging
for storage. Paddy dried by machine will be sent directly to the milling process. '

{4) Milling Facility

"The proposed capacity of the milling process is estimated at 3 tons/hour as follows:

- Quantity of collected paddy (rainy season paddy) 3,600 tons
- Operating period (per cropping season) 150 days
- Workable days : : 120 days
- Processing capacity per day - 30 tons
- Operating hours per day (Two-shifts basis) 14 hours
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- Qperation efficicncy 70 %
- Processing capacity per hour 3 tons/hour

The work flow of the milling process will be as follows:

Temporary storage — Pre-cleaning -+ Weighing —  Husking & Separating -

De-stoning —3 Whitening -~ Rice polishing -+ Separating -» Grading

D

2)

3)

4)

5)

6)

7

8)-

Temporary storage .
Paddy dried or stored in the godown will be stored temporarily before being sent
for milling.

Pre-cleaning _ _
Foreign matter such as gravel and iron fragments, and immature rice will be
removed.

Weighing

Paddy being sent for milling will be weighed so as to clarify the paddy quantity to
be processed and total rice outturn. According to the results of weighing, milling
machinery may be adjusted if necessary.

Husking and separating
Paddy will be husked into brown rice and hulls. Paddy which remains unhulled
will be again processed.

De-stoning

Gravel mixed in the paddy will again be excluded.

-‘Whitening

Brown rice will be whitened by removing bran.

Rice polishing
Whitened rice will be polished, and rice bran will be excluded.

Separating
Small brokens of rice and rice bran will be removed.



9 Grading
Milled rice will be graded according to the degree of cracking. There is no price
variation by mixing ratio of cracked rice and no quality standard to regulate it at
present in Tanzania. However, to reduce loss during the milling process, and to
improve the quality of the milled rice, it is necessary to distinguish rigidly broken
rice from unmilled one, and thus to improve the milling ratio.

{5) Weighing and Bagging Facilities

1) Mixing
Rice graded by kernel length will be mixed by a certain percentage and will be sent
to the next process.

2) Weighing and packing
Rice will be bagged according to the weight by which rice will be consigned,
namely 50 kg or 100 kg.

3) Disposal of goods _
Rice which has been processed and bagged will be dispatched after ‘temporary
storage. There may be times when rice may stay for several days.

(6) By-products Processing Facilities

At present, in order 10 use by-products such as husks and brans derived by the process
of separating and milling, livestock feedstuff is produced in Moshi town aréa, by mixture
with maize, molasses and other products. It is proposed that husks be shattered by smasher
arid sold as an admixture of feedstuffs in order to make the best use of by-products. The
husk smasher's capacity will be commensurate with the paddy quantity to be processed,
being 6 tons per day ( 30 tons/day x 20 % ). Bran will be shipped as it is after bagging and
weighing. The shipping quantity of bran is estimated at 2.4 tons per day { 30 tons x 80 % x
10 % ). : ' : '

(7) Multi-purpose Godown

The scale of the muiti—pu_rpose godown, will be designed according to the required
capacity for paddy calculated as the difference between the collected quantity of wet season
paddy and the shipped quantity during the period of milling, Storage of fertilizers and

agro-chemicals would also be taken into account. The storage capacity for paddy will be
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estimated on the basis of the following conditions:

- Quantity of collected paddy (rainy season paddy) 3,600 tons
- Coliecting period | 75 days
- Operation period of milling ' 150 days
- Workable days of milling 120 days

- Milling quantity per day (unhulled rice) 30 tons

Fertilizers will have to be prepared one month before each cropping. The application
amount of nitrogenous and phosphatic fertilizers will be 150 kg/ha and 80 kg/ha,
respectively. Potassic fertilizer will not be used. Nitrogenous fertilizer will be 400 tons
( 8,000 bags ) converted to urea, phosphatic fertilizers 200 tons ( 4,000 bags ) converted to
triple super phosphate, and 600 tons ( 12,000 bags ) in total for rainy season paddy. The
maximum storage capacity' for agro-chemicals is 2,240 liters, based on the average
application amount of 2 liters/ha. Seeds are usually stored by the farmers for their own use,
so only for renewal seeds will be stored in the multi-purpose godown. Seeds will be
renewed once every 4 years, and 12 tons (1,120ha x 40kg/ha + 4 years) and 9 tons (§20ha x
40kg/ha + 4 years) of seeds will be stored in rainy seaon and dry seaon. '

The quantities of the above items to be stored are shown below with the time scale.

Item Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Cropping period 1120ha 820ha
Harvestperiod  (800ha) 60days(1.120ha) 60 days
Collecting period 75 days 2.400 tons 75 days 3.600 tons _ R
Milling period 150 days 150 days - -
Milting days 120 days - 120 days o
Unhulled rice to '

bga milled 1200100311200 tons 1.800 tons | 1.800 tons -
Maximum quantity of _
paddy storage 1,200 tons 18 n
Quantity of fertilizer storage o 436 tons ' 596 tons
Quantity of agro- chemicals 1.604 liters _ 2.240 liers
Quantity of seeds I 12 tons

storage 9 tons ! B




As shown in the above figures, the maximum storage quantity for paddy is 1,800 tons
at the end of August. As for fertilizer the maximum quantity is 600 tons in December, when
rainy season paddy will start to be cropped. Maximum storage quantity for seed paddy is 12
tons for rainy season paddy and 9 tons for dry season paddy. Seed produced in the previons
rainy season will be applied for the next rainy season, and seeds in _t_hé previous dry sea_sbn
for the next dry season so that the germination percentage may not fall by dormancy.
Accordingly long-term storage will not be necessary.

(8) Additional Facilities for Operation and Maintenance

KNCU will be in charge of operation and maintenance { O&M ) for the post-harvest
facilities. Since KNCU's office is located in Moshi town it is required to provide another
office for administrative and technical staff at the site of the facilities. The O&M department
will have sections for general affairs, accounts, collecting and shipping, and drying and
milling under the control of a manager. 16 pers'ons will be required for the office (Ref.
Table 6).

5.1.4 Proposed Equipmeﬁt
(1) Paddy Transport Vehicles

The carrying capacity of the rice transport vehicles (tracks) will be 6 tons, since they
will be operated along secondary main farm roads, with a width of 5 m. The number of
required trucks has been estimated based on the paddy quantity to be collected, and the
transport distance from each buymg post in rainy seaon, when more paddy is produced The
comroiled area, quantity to be collected, distance to milling house, daily transport quantity
and numbers of required trucks are shown in Table 4.

On an average day five (5) trucks go and return twelve (12) times to convey 67 tons of
wet paddy in total, on the other hand six (6) trucks go and return fifteen (15) tnnes for
84 tons of paddy at the maximum. Accordingly six (6) trucks will be rcquu'cd and they will
be common cargo-trucks. The truck-body should have a hood, which can be put on and off
easily, to keep off the rain since the paddy may be transported on rainy days.

(2) Equipment for Receiving Facility

Equipment for the recaiving facility will comprises a truck-scale (weighbridge), a
hopper, a bucket elevator, a pre-cleaner, grain moisture meters, bag triers and bag paddy
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Table 4 ESTIMATE OF TRUCK NUMBERS

Upper  Lower  RauYa

Buying Posts Mabogini Mabogini Kati  Chekereni  Oria Total
Cropping area (ha) 200 270 285 263 102 1,120
Collected quantity 2L (tons) | 700 960 1,010 940 360 3,970
Daily _trans;ﬁorté_d . | | |

quantity 22 (tons) 12 16 17 16 6 67
Daily maximum transported .

quantity 22 (tons) 15 20 21 20 8 84
Mumber of round trip £ (times) 2 2.7 2.8 2.7 i 11.2
Maximum number of

round trip 2 (times) 2.5 33 - 35 3.3 1.3 13.9
Distance to milling house (km) 10 6 3 3 3 -
Truck identification (A - ) x Number of round ﬁ'ip i _

Average Ax2 Bx2 Cx3 Dx3 "Exl  Strucks

Ex1 12 times

Maximom Ax2 Bx2,Ex1l Cx3 Dx3 Ex1 6 trucks

Fx2 Exl

15 t'imé-s _

/1 Quantity is shown converted to wet paddy, of which moisture content is 22% in view of

safety.
2 Quantity on an average day.
/3 Fluctuation on quantity is estimated.
/4 Number of times on an average day.
/5 Fluctuation on quantity is estimated.

/6 From Upper Mabogini and Lower Mabogini an identical truck will be operated only
twice a day as it 1s far. From other areas it will be operated 2/3 times a day.



transport carts. The dimensions and numbers of these items are as follows.

1)

2)

3)

4)

5)

Truck-scale (weighbridge)
15 tons truck-scale based on a tare weight of 5 tons and a load weight of 6 tons.
Measured weight on the truck-scale will be recorded manually.

Hopper and bucket elevator

One hopper and bucket elevator will be pr0v1ded Recetved paddy will be put into
the hopper from bags, and will be sent to the prc cleaner by the bucket elevator.
The hopper's capacity will be 2 tons, and the proposed capacity of the whole
system will be 10 tons/hour, as shown below. Propr}sed capacity per day is
40 tons/day, on the assumption that one half of the 80 tons/day of maximum
quanﬁty will be sent straight to sun-drying floor.

Proposed maximum dealing capacity per day 40 tons/day

- Operating hours per day _ 7 hours -

- Workable operating hours per day 5 hours

- Work efficiency of equipment 80%

- Proposed capacity ' 10 tons/hour
Pre-cleaner

Paddy should be cleaned before mechanical dfying up to the extent that mach'inc
operation will not be disturbed. One pre-cleaner with 10 tons/day as proposed
capacity will be installed. ' '

Grain moisture meters and bag triers

Three (3) resistance type of eleciric moisture meters will be pr0posed They will be
used mainly because rapid moisture determmatlon is possxble One (1) mmsture
meter of the infrared lamp type will be prov1ded for checking the accuracy of the
resistance type. Bag triers will be used to sample paddy.

Carts
Carts will be used for paddy transportation in receiving facility. Four (4) carts are

necessary as shown below:

- Daily maximum quantity for transportation 40 tons
- Cart load 500 kg/cart
- Average time per a cycle 15 minutes



- Workable operating hours 5 hours
~ Carts required 4 carts

(3) Equipment for Drying Facilities

1) Drying machine

Ventilated drying at-normal temperature will be used for mechanical drying, taking
into account the difficulty in getting fuel and the shortage of technicians required for

~high-temperature drying. Extra heat, however, will be used when required so that
the load will be higher than outdoor temperature by 10°C during the night, early
moming and at rainy times, when the relative humidity is high. The type of
machine will be a recirculating batch dryer with supplemental heat source, taking
the following conditions into accouﬁt; (i) handled paddy is at a high moisture level
(22%), (ii) drying is quick and uniform, (iii) quick loading and unloading is
possible, (iv) relatively small-scale facilities and buildings are enough and (v) high
operation technique is not necessary.

The dryer operates at normal temperature and removes 0.3% of moisture/hour.
Therefore, 27 hours are Irequircd to reduce moisture to 14%. However, it will
takes 5 hours to send 40 tons of paddy to the drying machine through the
pre-cleaner, and also 5 hours to unload paddy from the drying machine. Thus, it
will take more than 30 hours (nearly 2 days) for one (1) cycle of the drying
machine, and proper rotational operation will be 0.5 cycle/day to coordinate with
the work of receiving. Accordingly, four (4) drying machines each with a capacity
of 20 tons will be installed, and two (2) of them will be operated once every 2
days.

As mentioned in Section 5.1.3 (2), about 10 tons/day of extra paddy beyond the
capacity of the sun-drying floor out of dry season paddy will be dried by machines.
Paddy will be assigned to one machine which will take 2 days to be dried by
ventilation at normal temperature. ' :

A light oil burner will be used as the sui)plement heat source since it is much easier
to procure light oil in bulk than lamp oil. However, it will be necessary to store
light oil before harvest of rainy season paddy since it may be impossible to get oil
because of bad road conditions during rainy seaon.

About 24,000 liters ( 10 litefs/hr/machine x 10 hrs/day x 60 days x 4 machines ) of

.65 -



2)

light oil will be need to be stored. Two (2) fuel storage tanks, of 12,000 liters
capacity each, will be installed.

In the event of interiuption of the electricity supply while paddy at a .high moisture
content is being dried by machine, the paddy should be taken out of the machine to
prevent damage to the paddy. For this purpbse a diesel generator of 16 kVA
capacity will be installed.

‘Paddy conveyors appended to the drying machine to load and unload paddy will be

required in addition to the above equipment.

Sun-drying floor _ .
The area of sun-drying floor required is estimated at about 3,000 m2. The floor

will be divided into four (4) sections so that trucks may approach easily as

mentioned at Section 5.2.7 "Architectural Plan, (3)" .

- Drying period : 2days
- Maximum processing capacity © 84 tons/day + 2 x 2 days = 80 tons/day
: : (rounded)
- - Thickness of spread paddy 1 Scm
- Apparent specific gravity of paddy : 0.55 _
- Required floor area . 80 tons/day - 0.55 - 0.05 m = 3,000 m?
- Actual arca : (33 mx 24 m) x 4 sections = 3,168 m?

3) Pre-cleaner (for sun-drying floor)

Sun-dried paddy should be cleaned before storage to remove foreign matter. The
proposed capacity of the pre-cleaner is as follows:

- Required processing capacity per day | : 40 tons/day

- Operation hours : 7 hours

- Workable hours ' : 4 hours

- Required processing capacity per hour : 10 tons/hour
- Work efficiency : 80%

- Proposed capacity of pre-cleaner : 13 tons/hours

Based on the above conditions, two (2) pre-cleaners each with a capacity of 6
tons/hour will be prepared. The pre-cleaners will be mounted on flatcars so that
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they may be mobile on the floor, A bucket elevator will be fixed to the pre-cleaners
so as to make it easy to put paddy, which is in bulk, into the pre-cleaners.

4) Waierproof sheet

Paddy on the sun- drymg floor will be piled in heaps and covered with waterproof
sheets at night and when it rains. Four (4) sheets, of 86 m® each, will be required
on the supposition that paddy in each section will be piled into separate heap.

Shape of paddy heap
height
width (upper)
(lower)

length  (upper)
(lower) .

Sheet size

Required quantity of sheet

5) Transportation carts

Paddy quantity on one section of the floor

1m

3m

Sm
9m
11m

20 tons

7.2 mx 12 m ( standard size )
86 m? x 4 sheets

Paddy after drying, cleaning, and bagging will be transported to the godown by

carts. Six (6) carts will be necessary as shown below.

1

Cart loadage

Average time per a cycle
Workable hours
Carts required

3

(4) Equipment for Milling Facility

Daily maximum quantity for transportation

4(} tons
500 kg/cart
20 minutes
- 5 hours
6 carts

Two (2) lines of machinery for the process from dehusking to bran removal and rice
pohshmg will be furnished, so that all processes need not be stopped in the case of some
breakdown or repair of machinery. Machinery will be placed with enough space for safe

operation and for ease of repair.

1) Paddy storage tank

- This is a balancing tank to store paddy temporanly before the milling process. Two
(2) tanks of 20 tons capacity will be required, corresponding to the daily output of
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3)

4)

5)

6)

7)

8)

9

the drying machines.

Destoner :

Paddy that has already been pre-cleaned will be passed through the de-stoner.
Separation’ will be accomplished by specific gravity, and the proposed capacity is
4 tons/hour to be commensurate with the capacity in the milling process.

Hopper scale
This is a device to record the quantity of de-stoned paddy to be passed through the
milling process. One (1) scale with a capacity of 4 tons/hour will be installed.

Discharge adjusting tank

This is a tank to adjust the paddy discharge so as to as provide a certain amount of
paddy, as measured by the hopper scale, to the rice mill. Two (2) tanks with a
capacity of 4 tons, equi\ialém to paddy processed in one hour, will be prepared.
The tank will distribute the paddy into 2 (two) branches, as two (2) lines of
machinery are set up for the process up to bran removal and rice polishing. '

Husker

Huskers of rubber roll type will be fixed. The capacity of one (1) mill will be
2 tons/hour, as two (2) lines of machinery, of which capacity is 4 tons/hour in
total, are proposed.

Separator
The capacity of one (1) separator will be 2 tons/hour.

Brown rice tank
This is an adjusting tank to let brown rice flow constantly. Two (2) tanks with a
capacity of 2 tons each will be required.

Destoner
This is a device to exclude gravel mixed with brown rice by specific gravity. Two
(2) machines with a capacity of 2 tons/hour each will be fixed.

Whitener and rice polisher
Almost all varieties of paddy to be handled will be of the Indica type and mainly of
IR-line. Taking the variety of paddy into consideration, a whitener which has two

~ (2) processes, an abrasive process as first stage and a friction process as second
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(5)

process, will be provided. In addition, a rice polisher of a friciion type will be
installed as a third stage. Two (2) machines, each with a capacity of 1.6 tons/hour
will be provided.

10) Separator
Whitened rice will be divided into three (3) groups: perfect grains, mixed grains
and small brokcns_, and attached bran will be removed, One (1) rotary sifter with a
capacity of 3 tons/hour will be required. -

11) Length separator .
Mixed grains separated by the rotary sifter will be separated into perfect grains,
large brokens and small brokens. One (1) separator with a capacity of 2 tons/hour
will be installed. '

12) Convéyor and collecting device
Besides the above milling facilities, conveyance equipment such as a belt conveyor
and a bucket elevator and cyclone for bran collecting are required.

Equipment for Weighing and Bagging Facilities

1) Whitened rice tank
Whitened rice tanks are required to store whole grains, large brokens and small
brokens separately. The capacity will be 3 tons, 1.5 tons and 1.5 tons each.

2) Blender : .
‘One (1) blender, by which head rice and each size of broken rice will be blended in
a certain ratio for marketing, will be installed under the above-mentioned tanks.

3) Tank for shipping
A tank will be required through which blended rice will be sent constantly to the
packing and shipping process. It will have a capacity of 3 tons.

4) Weighing meter
This is a meter to weigh rice according to the quantity by which rice will be packed.

One (1) scale-shutter with a capacity from 50 kg to 100 kg will be installed.

5) Sewing machine
This is a sewing machine to sew the opening of bags in which rice to be shipped is
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packed. One (1) machine with a chpacity of 50 bags/hour will be installed.
(6) Equipment for By-product Processing Facilities

1} Husk smasher _
This is a machine to crack husks, which aré a by-product, into the size between
2.5 mm and 3 mm so they may be used in a roughage mixture for livestock. The
* husk smasher's capacity is estimated below. One (1) unit with a capacity of
750kg/hour will be installed.

- Husk produced per day : 30 tons/day x 20% = 6 tons/day

- Husk produced per hour : 6 tons/day + 10 hours/day = 600 kg/hour
- Work efficiency of equipment : 80%

- Proposed capacity of smasher  : 750 kg/hour

2) Platform scale
Two (2) platform scales that can weight up to 150 kg will be installed for the
bagged husk product. The bags will be sewn manually.

(7) Attached Facilities

A dust collecting facility is required consisting of a fan, cyclone, shoot and duct, and
clectric facility such as switch board and materials such as eleciric cable and a control panel.

One main control panel is required to show the work flow, with indicator lamps for the
main motors, on and off switches and safety lamps for each item of machinery, ammeters for
main iterh of machinery, etc. In control of machinery, automatic control systems will be
used as litle as possible taking into account the difficulty in operation and maintenance, and
direct manual control systerns will be used as far as possible instead. However, certain
automatic systems will have to be introduced into the husking and polishing processes such
as adjustment of rubber rolls, etc. taking work efficiency and operational safety into

consideration.

- Based on these concepts, in'making of the equipment plan, controls will be provided in
accordance with the following equipment plans (see Fig. 8):



/1

Number on : ) . o Indication to
the Work Flow Expected Function Necessity of the Function the Control Panel
3 QOverflow shoot attached When 4 becomes full, Not indicated
paddy will be overflowing
and returned to 3.
12 -Do - -Do- -Do -
8 Each macﬁine (4 units) When 8 becomes full, ~ Indicated by "full”
attached level. ready for drying. lamp, warning alarm
_ Earlier processes, 5, 6
and 7 will be half,
if 8 kept going,
11 Each tank attached level. Earlier process will be Indicated by "full"
E half, if 11 kept going. lamp, warning alarm
17 -Do- -Do - -Do-
34,35,36 -Do- -Do - - Do -
19 A’ccordiilg to roll deface- To attain a fixed husking Not indicated
" ments wear, the distance rato
between rolls will be
automatically adjusted.
19 When tanks bf 19 become  To avoid defacements of Not indicated
empty, roll adjustment rolls
will not be operated.
19,17 - When 'tanks of 19 become  For improvement of work Not indicated
full, gates of 17 will be efficiency and to protect
closed. buckets of 18.
21 When tanks of 21 become ~ For improvement of work Not indicated
full, gates of 19 will be efficiency. _
closed.
All Unless all switches of the  To avoid wrong operations Not indicated
machines conveyers are "on", other '
after 18  machines will not be set
in motion, '
All Unless alarm buttons are For safety of workers Not indicated
machines pushed before start, the '

machines will not be set
in motion.

/1 Work flow is shown on the following Fig.-8.
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(8) Spare Parts _ . _

Spare parts for trucks, for drying and milling facilities such as rubber roll, screen,
grinder, inside roll and belt and for other machines spares such as belts and bearings will be
provided for 2 (two) years of operation and maintenance.

5.2 Architectural Design
5.2.1 Basic Concepts
(1) Object and Content .

As already explained, the project is concerned with the planning and design of the
post-harvest facilities at a scale conforming of the collectable amount of farm products of
paddy fields covered by this project, and the buildings required for proper operation and

maintenance.

The related bu_ildings consist of;. 1) rice mill house, 2) multi-purpose godown, 3)
sun-drying yard, 4) administration office and 5) facilities for loading/unloading, garage,
outdoor facilities, etc.

(2) Design Concepts

1) Asfor the technical standards for designing of the buildings, Tanzanian technical
guidance for loads will apply to the design loads, and for the rest, relevant
Japanese standards will be applied.

2) In planning, local conditons such as climate, customns, traditional practices should
be taken into consideration as much as possible for easy and cheap maintenance.

3) Domestic materials and construction methods should be utilized. However, in
general, the availability of materials in the Tanzanian market is uncertain in
volume, in kind and in cost. Therefore, such materials in the said situations are

proposed to be imported from Japan.
5.2.2 Grade of Buildings

On the setting grade of buildings, the following items should be taken into

consideration: .



1)
2)
3)
4)

Functions rendered, comfort, economical aspects

Durability and cleantiness required

Economy and easy maintenance

Hasy construction

Considering to the proposed buildings on the basis of the above mentioned concepts,
they will be divided into grade (A) and grade (B).

Grade (A)

Structure
Roof
Walls
Wainscot

- Floor

Foundations

Grade (B)

Structure
Roof

Walls

Floor
Foundations

Facilities with long spans and high eaves
Steel structure
Colored formed iron sheet
-Do -
Reinforced concrete
-Do -
-Do -

+ Facilities construct by customary methods

Reinforced concrete and wooden truss
Colored formed iron sheet
Concrete block
Reinforced concrete
-Do -

Based on the above, the facilities are classificated as follows:

5.2.3 Settlement of Proper Scale

Facilities

Ricemill house
Multi-purpose godown

Office

Measuring house

Guard house
Lavatory
Garage

Sun-drying floor

Grade
A)
A
®)
B)
(B)
(B)

Each facility floor area and scale will depend on machinery size and arrangement,
working and storage space, and number of staff. The proper scale of the facilities are as
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follows ( computation of scale being shown in Table 5 ):

(1) Scale of Facilities

Ricemill house 1,047.7 m?
Multi-purpose godown 1,297.2 m*
Sun-drying floor - 3,168.0 m”
Office 198.0 m?
Measuring house 7.5 m?
~ Guardhouse 12,0 m?
Lavatory 14.0 m?
Garage  1260m?

(2) Computation of scale

Computations of scale are shown in Table 5 following. The floor area of the office,
“however, is based on the following design criteria:

1) .Cleark | : 5.7 m%/person
2) Chief of a section : : 111 m?
3) Manager : 30.0 m?
4) Cou’n'cil Toom : 40.0 m?
5) Kitchen : 5.0m?
6)' L'ailaiory 15.0 m?

) Enﬁanée, corridor

75
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FOR POST-HARVEST FACILITIES

Table S COMPUTATION TABLE OF PROPER SCALE

Scale of Facilities Formula Basic Data Remarks
I. Ricemill honse
1.047.7 m?

(1). Milling Depends on layout
{2 machine x 2 units ) drawing of machines
341.0 m?2

(2) Driers Depends on layout
121.9 m? drawing of machines

(3) Dried paddy storage
and desposal of load
153.8 m2

(@) Cleaed rice storage
226.2 m?

(5) Control room
30.7 m2

(axbicad)+2 A 4e  a:
b.
c
d
e
(a x Sday dabro)+d a:
b:

c
&

(6) Store for parts and tools

30.7 m2

{7 Processing and
storage for chaff
89.3 m2

{8) Processing and
storage for bran
54.1 m2

a+bx3lic

a+bx3lac a

e

milling capacity

. milling hovse

storage amount
average stacking
height _
passages ¢ic.

product capacity of

storage capacity
average height
working and
passage space

processing capacity :

storage amount
average stacking
height

machine space and
working space

processing capacity

for bran

storage amount
average stacking
height

machine space and
working space

3.0th

10 hrfday
0.5 t/m3 2
1m

1238 m2 2

1 20t/day

0.7 ym3 L2
1.5m
130.0 m243

6tfday
0.1 ¢ym3 L2
55m

56.3 m?

2.4 y/day

0.6 ym3 &2
1.0m

42.1 m?

/1. storage for half day

[2 depend on layout
of machines

f3 specific gravity: 0.5

/1 storage for 5 days

[2 specific gravity: 0.7

3 depend on layout
drawing of machines

“control panel
25x06 lboard
2 persons
2 years supply of
spare parts for
milling machine: 11 m3
2 years supply of sparc
parts for truck: ~ 7m3
18 m3

Total

{1 storage for 3 days

" 2 specific gravity: 0.1

/1 storage for 3 days

[2 specific gravity: 0.6

(tobe continued )



I1. Multi-putpose godown

1,297.2 m?

(1) Paddy storage
(1,800 1)
966.0 m?

(2) Product materials
storage
277.9 m?

Ferrtilizer storage
(600 1)
237.6 m2

Agro-chemicals
storage 163 m2

Sced storage.
24.0 m?2

(3) Miscellancous
storage
533 m?

HI. Sun-drying floor
3.168 m2

(33m x 24m) x 4 board

IV. Office
198.0 m?

a+h+{:~i-d

a+bicrd

a+bic+d

{asb+c)xd+e

(1) Office (general affairs) ax b

48.3 m?2

max. storage
capacity

: storage amount
: average slacking

height

. - passage ete.

» max. storage

capacity

: Storage amount/
-floor area
: average stacking

height

:  passage etc.

© max. storage

capacity

: storage amount/

floor area

: average stacking

height

:  passage eic.

: required volume of

disposal/day

: bulck specific

gravily of paddy

: layer thickness of

paddy for drying

. required day for

disposal of drying
per time

T ACCeSS space

: number of persons

to be admitted

: required floor area

1,800t

0.5 ym3 1
5.5mi2

2043 m283

600t

S 07ym3 A

55m

80.2 m2

121
0.5¢ym3 8
5.52m

15.2 m2

37.5t
0.55

0.05m

2 days
441 m2L

5-7m2ik

specific gravity: 0.5

=24 stacks

estimated on the basis
of the drawing

specific gravity: 0.7

storage amount: 2,240 lit.

{1 specific gravity: 0.5

[1 Space for tools, carls

cleaner (1.85 x 3.4) x
2unit, shovel x 20,
rake x 40, efc.

1 14% of effective floor

a1

arca

see design criteria 1)
required floor area:
57 m?

( to be continued )



(2) Office (accountants)
20.7 m?

(3) Manager & secretasry

28.8 m?

{4) Meeting room
20.7 m?

(5) Office -
(head of processing)
13.8 m?

(6} Office
{head of shipping)
13.8m2

(7 Kitchen
3.24 m2

(8) Labatory
12.0 m2

{9} Entrance . corridor
36.66 m?2

V, Meagsuring house
7.5 m?

VL Guardhouse
12,0 m?

Vil. Labaratory
14,0 m?

VII Garage
126.0m?

axb

axh

axh

axb

axb+c

axb

number of persons
10 be admitted
required Floor area

number of persons
to be admitted
c floor area

number of persons
to be admitted

number of persons
to be admitted
required Roor area

number of persons
10 be admitted
required floor area

effective floor area

number of persons
to be admitted

total area of rooms

number of persons
1o be admitted
required floor area
per a person

spare for measuring
machine, efc.

number of trucks
to be admitted
required floor arca

3
57 miL

206 m2 Lk
16

1
11.1 m24L

1
11.1m2

1485 m2 4l
16

1485 m2

51 m24

1.5 m2

6 units
18.8 m24d

1 same as (1)

see design criteria 3)
manager: 30 m?

see design criteria 4)
10-40 persons: 40 m?

see design criteria 2)
section head: 11.1 m?2

same as (5)

see design cﬁteria 5)
Iess than 250 m2:
5m?

sec design criteria 6)

around 10 persons:
15 m?

see design criteria 7)

33% of total area of
o0msS

same as office (1)

fl Truck (6 t) x 6 nos

1 unit: 7.5 x 2.5m




5.2.4 Site Planning
(1) Outline of the Site

The proposed site is located in Chekereni Village, 15 km from Moshi town, along the
Kahe road which is a trunk road running south-east from Moshi town. The Rau River
System has been developed along the Kahe road, and the site is situated almost at the cénter
of the above mentioned area, facing KADC across a new sub-road. The area is 725 meters
above the sea level, is almost flat and at present cultivated as a maize field. The site is about
3.1 hain area, a corner lot facing two crossing roads, being 210 meters in length along the
trunk road, and 146 meters in width.

(2) Surroundings of the Site

‘The site is rectangular in shape having ratio of length to width of about 1.4 : 1, and of
ample size. The facilities will cover 5,870 m? in total, which is about 20 percent of the site
area and considered a moderate occupation rate for such facilities. The trunk road is 16.5 m
in width, which provides good access to the site by truck. No land reclamation is required as
the site has already been utilized as a base camp for a construction project.

(3) The Site Planning

_ As mentioned above, the trunk road runs along the north-east side of the site and the
main gate to the site will be prepared around the center of the site. Since the front road is
dusty, the projected facilities will be located away from the road.

Water and electricity supplies are already available to the proposed facilities. New
telephone line will be conducted to the site from exisfing lines which are only 200 m. As
there is no public drainage system around the site, rain and waste water drainage will be
basically disposed of Wit_hin the site as is common practice in Tanzania.

5.2.5 Layout Planning

The post-harvest facilities will consist of receiving, drying, milling of paddy, and
storing and shipping of milled rice to the market. In planning, consideration should be given
the flow of grain in the premises as well as the rice milling functions. Accordingly, the
following should be considered to be basic points when planning:



1) Each building will be properly located in the premises as defined by the movement
of grain through receiving, drying, storing, processing and shipping,.

2)  The axis of each building will be aligned parallel to the front road so as to utilize
the entire area efficiently, making for less dead space. By doing so, it will give
each building the advantag of not to just face west. '

3) A compact arrangement of each facility will shorter distances for movement of

goods as well as of workers.

4)  The perimeter zone of the premises will be left vacant by concentration of the
facilities in the center part to reduce entry of dust from outside, and to reduce the

fdctory noise heard outside.

5) The buildings for related facilities will be ‘constructed separately giving
consideration to the differences of the characteristics of the various machinery to
be installed, ¢.g. the degree of occurrence of noise and dust. Floor planning-and
building height will be arranged with due consideration to the functions of the
various buildings. ' |

The functional flow of the layout based on the above mentioned concepts has been

sketched out as follows:

Entrance/Exit ——— Paddy col 'Eected

Fgpace for T e > Paddy dried
! Shipping ! m——2 paddy shipped
Heighing b« L _
| Rice mill
e _Sg)ace_fbr ——— Hecha_nic_al
Handiing brying
oeying Floor ! .
s> oL Godown

Following to the above sketch, alternatives of layout plans have been worked out as

shown below:



Mt A

~—-—3 Paddy collected

~~=> Paddy dried

=] orrice

=== Paddy shipped

Rice miil

Drying floor Godown

Alt. B

(farage

Rice mill

Godown

prying floor

These two are typical arrangements. The alternative A is arranged for the flow of goods
in a straight line; in this the flow of goods means from sun-drying floor, to godown, to
milling house. In alternative B, movement from the sun-drying yard to godown is far more
conﬁplicated_than that with alternative A. Accordingly, alternative A will be recommended as
the final plan. The proposed layout plan is as shown in the Basic Design Drawing No.1.
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5.2.6 Aichitectural Planning

(1)  Rice Mill House

1)

2)

3)

4)

5)

"The required facilities in the rice mill plant include paddy drying machines, and a
by-products processing facility for husks and bran in addition to rice milling
facilities. In arranging this equipment, proper location and space saving will be
given priority to taking adequate working flow into account.

Loading and unloading will be clearly separated to avoid congestion.

The by-products processing facility will be located at the end of the building as it

i8 a subordinated one.

Near the openings for receiving and shipping of products working space will be
reserved for storage.

Section and elevation planning

A raised floor system will be adopted since half of the inflow will be coming in by

truck, the other half coming from the godown having the same raised floor,
besides, all of loading will also be by trucks with a high deck. The raised floor
will be 90 cm in height above the ground to coordinate with that of the deck of
trucks. This will have other advantages such as avoiding the need for the
receiving pit to be deep under the ground, k_eeping' the floor dry and clean,
prevention rodent damage, etc.

The height of the building will be determined as appropriate for the machinery to
be installed. As for the appearance of the building, as it is solely functional in its
use, consideration will be given to arrangemcht of the windows as regularly as
possible without any spécial architectural treatment.

(2) Multi-purpose Godown

1)

The multi-purpose godown will mainly be used for storing dried paddy. It will
also store fertilizer, chernicals and seeds. These will be stored separately from
each other with partition wall because of the difference in kinds and maintenace.



2) For loading and uhloading of paddy in the warchouse, the "first-in, first-ont"
 method will be adopted by arranging entrances on one long side and exits on the
opposite side. Carriage of dried paddy will always be from the sun-drying floor
to godown and then from godown to rice mill plant. Therefore, by locating the
godown between sun-drying floor and rice mill plant, the movement of grain will

be in one direction which will make for convenient storage.

3)  Storage of farm inputs such as fertilizers will be located at the end of the godown,
with entrances on the gable side so as not to disturb the routine work for storage
of dried paddy.

4)  Section and elevation planning

The floor area and height of the godown will be designed based on traditional
practices in similar buildings in Tanzania. The height of eaves was determined to
be 7.0 m, which includes the height of 24 bag layers (5.5 m) and working space
above the stack (1.5 m). As for the floor level, a raised floor will be adopted for
rodent protection; damp-proofing and cleanliness of the floor. Height of floor will
“be 90 cm above the ground, as for the rice mill plant.

For elevation of the building, as it is solely functional in its use, no special
architectural treatment will be given, and the arrangement of openings in the wall
will be regular for simplicity.

(3) Sun-drying Floor
1) The sun-drying floor, if too large would be inconvenient for operation.
Accordingly, the yard will be divided into 4 blocks so as to enable trucks to access

any side of each block easily.

2) The floor will be made of concrete to maintain a clean surface, good drainage and
_efficient drying.

3)  The sun-drying floor will be provided with risi'ng curbs around the edges in order
to prevent trucks entering on the floor, and spilling of grain and dust.

4)  The concrete floor will be sloped toward the edges from the center for smooth
drainage.



(4)  Administration Office

)

1)

)

3

4)

Possible patterns of floor planning are; finger plan, box plan, center corridor plan,
side corridor plan and cluster plan, Among these, a cluster plan will be best for a
small scale building such as this. By adopting this pattern, the occupation ratio of
the area of rooms to that of the building will be rather high.

Each room will be arranged to face outside so as to enable it to receive natural light

and natural ventilation.

General rooms will be allocated to the front of the building and rooms for senior
staff to the rear. The manager's room will be attached to the secretary’s room

following local customs.
Section and elevation planning

The office building will be planned as a single storey building considering that it is
rather small scale building having less than 200 m? in floor area. Aiming it's
smartness of the appearance of the building and stressing its functional aspect, no
special treatment will be given and the windows openings will be regularly
arranged. The building will have rather deep eaves to avoid strong sunlight from
coming into the rooms and to give the building more or less a clear-cut look.

Other Buildings

D

2)

3

Measuring house
The measuring house will be located behind the truck scale, which will have an
observation window for checking incoming and outgoing cargoes. The weighing
meter will be installed in the house.

Guard house _ _
Guard house will located by the entrance gate and will have openings in its walls
for watching and guarding.

Lavatory ( Toilet )
The lavatory will be located to the rear side of the premises. It will have sections
for both male and female. A storage for cleaning equipment will be included.



4)  Garage ( Truck shelter )

A shelter with a canopy will be provided on the premises for trucks for crop
transportation.

5.2.7 Structural Design
(1) Design Concepts

Steel structures will be adopted for the raised buildings with long spans such as the
plant house and the godown because of its surpassing strength, light weight, easy erection
and low.cost. The foundations, floor slab and wainscot of these buildings will be of
reinforced concrete. For the general buildings such as office, reinforced concrete block
structures will be'used. For foundations and colurans, reinforced concrete will be used. For
walls, concrete blocks will be used. The roof truss will be of timber.

(2) Design Criteria

Technical guidelines prevailing in Tanzania will be applied to loads for structural
design. Structural calculations other than for load conditions will be based on Japanese
standards which have been authorized internationally,

1) Earthquake loads
Vpd = Ka x Kp x Wpd o |
where, Vpd: Design value of the lateral loads acting on the part considered
- Ka : Design ground acceleration factor (0.050).
Kp : Partial horizontal force factor for the part considered (1.3)
Wpd: Design value of the weight of the part considered

2)  Wind force
d = 0.06 x V2 (kg/m?)
where, d : Wind pressure
V : Velocity of wind
37 m/s ( 3 m high)

‘45 m/s (10 m high)
3) Design loads
a) Dead load

- Reinforced concrete © 2.4 ¢m3



- Structural steel ¢ 7.85 t/m3

- Concrete blocks ¢ 1.9 ¢/m?
- Cement mortar ¢ 2.0 ¢4m3
b) Live loads :
- Roof : : 50 kg/m?
- Floor (office) : 300 kg/m?
(godown) ;3,000 kg/m?
{factory) ' : Actual loads

4)  Structural materials
| Allowable strength and quality of structural materials should be as follows:

Reiriforcement bar . Deformed bar SD 30 (JIS) or equivalent
Concrete . Fc 180 kg/em? (4 weeks strength)
Cement :  Portland cement

Structural steel _ 1SS 41 (JIS) or equivalent
(3) Load Bearing Capacity of Ground

The load bearing capacity of the groind was assessed after examining the results of the
cone penetrometer test and a hand auger test carried out on the field survey as well as the
geological boring data at a point near the site { reference Annex 7). The results of the cone
penctrometer test suggest that the load bearing capacity of the subsoil is fairly large.
However, considering a high content of clay in the soil, it was decided that thie design load
bearing capacity of the ground should be taken as 10 ton/m? at 1 meter below ground level.

5.2.8 Finishing Scheme
(1) Design Concepts

On selecting finishing materials in this plan attention will be given to various points as

follows;

1) To minimize kinds of finishing materials

2) ' To select durable materials, corrosion resistant or waterproof materials as required
3)  To select materials which are easy to maintain, such as washable or materials

4)  To select materials as are common in Tanzania, when applied to general buildings.



(2) Finishing Schedule

Buailding Grade (A)

Building Grade (B)

Building
Floor
Base
Wainscot
Walls
Roof
Doors
Windows

Building
Floor

- Base
- Wall

(3) Pavement of Road in Premises

Ceiling
Roof .
Joinery

Rice mill plant, multi-purpose godown
Concrete trowel finish
Cement mottar
Cement mortar
Colored formed iron sheet
- ~do-
Steel doors
Aluminum window with insect screen net and steel
grille |

Office, etc.

Terrazzo block or cement mortar as required
Vinyl asbestos base

FEmulsion paint on cement moxrtar

Plywood, oil paint finish

Colored formed iron sheet

;. Wooden doors, aluminium windows

Crushed stone pavement will be applied from the standpoint of easy repair in future,

5.2.9 Building Service Facilities

(1) Design Concepts

The grade of building sé_:rvicc facilities will be comparable with those of similar existing

buildings and also appropriate 1o the equipment to be installed and activities in the buildings,

together with the following criteria:

1)
2)
3
4)

To be economical, especially energy saving

To ensure easy operation and safety

Easy maintenance
Easy installation



(2) Electric System ( See Fig. 9)

)

)

()

1)

2)
3)
4
3)

Plumbing System ( See Fig. 10)

Power characteristics

Power supply

Power receiving

Distribution line

Electrical facilities
Motor power supply
Ventilation

Indoor h'ghtih g
Electric outlets

Duct for telephone line
Outdoor lighting

Water supply to site

1)

2)  Water supply system
3) Water treatment

4)  Waste drainage

5) Rain water drainage
Gas Supply System

3-phase, 4 wires, 230/400 V, 50 Hz
11,000V '
Transformer  11,000/400 V
Overhead line system

To rice mill plant, godown

No mechanical ventilation to be provided.
Natural air convection is expected through
windows and ventilators installed on the roof.
Fluorescent or incandescent lamps as required
As required ‘

. Install in the office

Fluorescent lamps

From city water main 6"@ PVC pipe

: Gravity supply with an elevated water tank

None

Soil, to be treated in a septic tank and disposed
of by soakaway

Waste water, to be conducted to outdoors and
disposed of in a soakaway

Conducted into storm drainage ditches

None

Airconditioning and Ventilation System

b

Airconditioning

None
Climate in this area is mild.
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5.3 Basic Désign Drawings

Basic design drawings including layout plan, plan, elevation and section are as shown

in Drawing No.1 - No.9.

Basic Design Drawing-1

List of Basic Design Drawings

Layout Plan

Rice Mill House - Plan

Rice Mill Hoﬁse - Section

Rice Mill House - Elevation

Multi-purpose Godown - Plan

Multi-purpose Godown - Section, Elevation
Administration Office & Guard House - Plan, Section,
Elevation

Garage, Measuring House, Lavatory, Sun-drying Floor

- Plan, Section, Elevation

Exterior & Interior Finish Schedule
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5.4 List of Facilities and Equipment

List of facilities and equipment and equipment to be improved by the project are shown

below.

Ttem Specification Qty
1. Paddy Transport Vehicle 6-tons track 6 units
2. Equipment for Receiving Facilities
- Truck-scale 15 tons ' 1 set
- Hopper 2 tons, attached a duct collecting 1 set
: machine
- Bucket clevator 10 tons/hr. I set
- Pre-cleaner _ 10 tons/hr. - Pre-cleaner 1 set
- Grain moisture meter (electric Range 11 to 30%, Precision 0.5% 3 sets
resistance type) _
- Grain moisture meter Range 0 to 100%, Precision 0.1% - 1 unit
(infrared lamp type)
- Bag trier 5 units

3. Equipment for Drying Facilities

- Drying machine

Transport equipment attached
to the drying machine

1

Diesel generator.
Fuel tank

1

Waterproof sheet for sun-drying
floor

- (Carts

4." Equipment for Milling Facilities
- Paddy storage tank
- Destoner

Hopper scale

Discharge adjusting fank
Husker

Separator

Pre-cleaner for sun-drying floor

20 tons, Batch type circulation system 4 sets

Bucket elevator, belt conveyor 1 set

16 kVA 1 unit
12,000 liters 2 sets

6 tons/hr. ' 2 sets
7.2 x 12 m, 86 m? 4 sheets

500 kg/unit (including carts for receiving

facilities) 10 units
Capacity; 20 tons 2 units
4 tons/hr. 1 unit
50 kgleycle : ' 1 unit
Capacity; 4 tons 1 unit

2 tons/hr., Tubber roll type 2 units
2 tons/hr., shaking type 2 units
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Ttem

Specification

Q'ty

1

Brown rice tank
Destoner

i

1

Rice polisher

Whitener
Separator

Length separator

1

Conveyor

Bucket elevator

3

Collecting machine for rice bran

Capacity: 2 tons

2 tons/hr., specific gravity sorting type
1.6 tons/hr., dual purpose type
(grinding and friction types)

1.6 tons/hr., grinding type

3 tons/hr., Revolving shifter type

2 tons/hr., Cylinder separator

5. Eguipment for Weighing and Packing Facilities

Whitened rice tank
Blender
Shipping tank

]

Weighing meter

Sewing machine

Capacity; 3 tons x 1, 1.5 tons x 2
Attached discharge adjusting machine
Capacity 3 tons

Scale shutter (Range 50 to 100 kg)
50 bugs/hr.

6. Equipment for By-product Processing Facilities

- Husk smasher
- Platform scale
7. Attached Facilities
- Dust collecting facility

- Electric facility/Control panel

8. Spareparts
- Spareparts for truck

Rubber roll

- Screen for rice milling machine

- Grinding for rice milling
machine

- Inside roll of rice mill

- Others

750 kg/hr. (with cyclone, auger)

150 kg

Fan, cyclone, gravity chute, duct

Switch board, control panel,
material for electrical installations

For two (2) years' O&M
For paddy to be disposed
in the two (2) years' O&M;
12,000 tons capacity
-Do-
-Do -

-Do -

. Balt, bearing, etc.

2 units
2 units
2 units

2 units

1 unit

1 unit
1 set
1 set
1 set

1 set
3 sets
1 set
1 set

1 set

1 set
2 units

1 set
1 set

1 set

240 sets

36 sets.
72 units

6 units
1 set
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CHAPTER 6 IMPLEMENTATION PROGRAM

6.1 Organization for Project Exccution

The executing agency of the proj'cct is the Kilimanjaro Regional Development Director's

office

(the RDD's office), the Government of Tanzania. The RDD's office will be

authorized to exccute the following work items for implementation of the project:

1)

2)

5
4)
5)
6)
7

8)

Execution of all construction,

Execution of contracts for consultancy semc,es for construction,
Approval of demgn _

Tendering and evaluation of tenders,

-Approval of all payménts,

Administration of all contracts,

Acceptance of completed works, and

Liaison and coordination with other gdvcmment agencies.

The representatlve of the Govcrnment w111 be the Reglonai Development Dlrector (the

RDD)

For successful 1mplementanon of the project, it is proposed to establish an executing

organization tentanvely called the PIOJect Office for the post-harvest facilities in Kilimanjaro
Reglon under control of the RDD Operatmnal works pertaining to the project will be

“actually taken in charge by this pro_]ect office. The organizational structure of the proposed

project

ofﬂce under the RDD's office is shown below.

Prime Minister's Office

Regional Development Director (RDD)

Projéct Office for Post-Iarvest
Facilities in Kilimanjaro Region

General Manager

' |
[ S |

Dept. of Design and Construction | | Dept, of General Affairs
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In addition, the overall organization for project implementation including the Japanese
side is outlined as follows:

(RDD's Office )
' _ Project Office for
Prime Minister's RDD Post-harvest Facilities in
Office ' Kilimanjaro Region
% 3
Tanzanian _ L
Authorities Site Supervisor |- Japanese
Concerned : Contractor
(In Tanzania) :
................................................................................................ .
(In Japan) . -
General Manager Japanese
_ - Contractor
{ Consultant )

Division of the responsibilities for the project works among the Government of
Tanzania, Japanese Consultant and Japanese Contractor is summarized as follows:

- The government of Tanzania Will be responsible for the lead- in of water and
elecmcny supplies, ete. prior to commencement of constructlon of the facilities by
the main contractor. Also from a client's standpomt the Gevemment and its main
executmg body, the RDD will be responsible for ordermg of de31gn supervision

“and construction works, payment of construction cost and taking-over of the

completed facilities.

- The Japanese Consultant, entrusted by the Go\?ernment_ of Tanzania, will be
responsible for implementation of the detailed design, tendering, c_ooperétion with
the client in selecting the main contractor, supervision of the construction works,
approval of payments, inspections for taking-over of the completed facilities and

reports to the relevant organizations.

- Thel apanese Contractor, afte_r contract si gning, will be responsible for construction
of facilities, manufactnre, transport and installation of the granted equipment such as
milling plant, etc. in accordance with the contract documents. Also, béfore delivery
of the completed facilities, the Contractor will be responsible for the execution of
necessary inspections by the Consultant. - Then after receiving the Consultant's
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approvals, the Contractor will deliver the facilities to the Government of Tanzania
following the prescribed procedure,

6.2 Construction Plan
6.2.1 Construction Plan
(1) Construction Method

The main buildings to be constructed under the Iﬁroject are steel-framed structures with
high eaves and long spans. The construction works will include such special works as the
installation of rice mill plant; in which local contractors in Tanzania have no experience.
Thus, it is not expected that local contractors could undertake these construction works
smoot_hly. Taking these conditions into account, in the course of implementétion of these
special Construcﬁon works, short assigments of additional experts corresponding with each
required specialty will be considered in order to provide technical guidances to the local
staff. '

(2) Construction Works and Procurement of Equipment

The components of the construction \‘.v_o'rks of the project will be buidling construction,
manufacture, provision and installation of rice mill plant. With respect to building
construction, it is usual that this work should be carried out by a contractor with building
materials to be obtained from Tanzania or Japan and labourers from Tanzania. On the other
hand, the rice mill plant is expected to be manufactured in Japan, transported to Tanzania and
installed at the site.

The construction_of the rice mill plant buildingwill include installation of such facilities
as a receiving pit for the grain, fuel tanks for drying facilities, dust collecting system,
- processing facilities for by-products, .conir_ol system for all machinery installed, etc.
“Therefore in the course of the construction of the building, there will need to be coordination

with the installation works of the rice mill facilities not only on technical matters but also on

the construction schedule.
(3) Work Period

Based on the conditions (1) and (2) above, and taking into account the scale of
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construction works and present conditons in the project area, the appropriate work period is
judged to be within one year. Thus, no division of the construction works is proposed,

With regard to the intluence of rainy season in establishing the work period work
progress in the main rainy' season (the two months of April and May) is evaluated to be 70%
of that in the remaining period of the year. Only limited temporary buildings will be réquired
at the site such as labour quarters, stores, workshops, etc. The construction equipment and

“materials to be used for preparatory works will be hired or procured from local contractors
as much as possible, and will be brought-in from Japan only if necessary.

6.2.2 Detailed Design and Construction Supervision

Immediately after the Exchahge of Notes (E/N), the Consultant will enter into a contract
with the RDD on the consultancy services, closé_disci.lssion with the RDD on the detailed
design work and then carrying it out. At the same time, the RDD will undertake such works
as land preparation of the site, lead-in of services, etc. which areto be executed by the
Tanzanian side, and urgently req'uired: before commencement of the main construction
works. The design work will be undertaken by the Consultant either at the construction site
in Tanzania or in Japan. The RDD's approvals will be needed for the design documents
before tendering. The work items of detailed design and construction supervision to be

requir_ed for implementation of the project are summarized below:
(1) Study and Survey

- Discussion and arrangements on the detailed design with the Government of

Tanzania based on the basic design.
- Survey of the construction site, and confirmation of the lIocation.

- Study of present conditions of construction to be necessary for the preparation of the
detailed design, cost estimate and construction plan. ' '

(2) Detailed Design and Preparation of Documents Related to Tendering
- Detailed design and preparation of tender drawings.

- Preparation of documents related to tendering.
- Confimmation of construction cost baséd on the detailed design.
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-~ Approval of the detailed design and tender documents by the Government of
Tanzania,

(3) Construction Supervision

After signing of the construction contract, the Consultant's representative will go to the
construction site to organize the start of construction. ‘The Consultant's chief engineer will
be posted at the construction site during the period required for supervision services and will
supervise the construction at site. The Consultant's chief engineer will regularly report on
construction progress and related matters to the concerned agencies of the Government of
Tanzania as well as to the Embassy of Japan and JICA in Tanzania and will coordinate all
construction-related matters with the concerned officials of the project. In addition, the
Consultant will dispatch to the country several kinds of engineers for a short time to
supervise the construction.

The Consultant, on supervision services, will pay particular attention to Tanzania's
national surroundings, customs, traditions and capability of workers to effect smooth
construction and completion of the work within the given period. The construction program
will be carefully scheduled to take into account the capability of local workers and the period
of delivery of construction materials and equipment to be imported from Japan,

The principal activities to be carried out by the Consultant's personnel are given below:

1) Assistance services in tendering and contracting
Assist in prequalification of tenderers, tendering, evaluation of tenders and drafting
of contract.

2} Examination and approval of shop drawings
Inspect, examine and approve shop drawings, samples, catalogues, etc. and inspect
equipment at the manufacturer's plant.

3) Inspection of construction works
Ensure that construction complies with the contract in terms of schedule,

consiruction methods and quality. Inspect and approve field works.

4) Approval of payments
Approve payment claims based on the progress of the works.
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5)

6}

Reporting _
Prepare regular progress reports on all matters concerning construction for
information of the concerned agencies of the Tanzanian Government and Japanese

Government.

Handing over of completed works .

Hand over to the Government of Tanzania the completed works after examination
of the works and after confirmation of fulfilment of all contractual obligations.
Upon acceptance of the works by the Goverament, the Consultant's project
manager will be discharged.

6.3 Scope of the Works

" The scope of the Project for Improvement of the Post-Harvest Fa_cilitieé in Kilimanjaro
Region under the Japan's Grant Aid Program will consist of the construction of the
post-harvest facilities, to serve 1,120 ha of paddy fields of in the Rau River System area.
The details are given in Chapter 5.

The Government of Tanzania will undertake the following:

(1) Construction Works

1)

2y

3)

4)

To secure, clear and reclaim the site for the post-harvest facilities and building

facilities,

To lead-in electricity supply, a water supply and a telephone line to the site

mentioned above,
To construct a gate, fence and landscape gardening on the premise, and

To furnish furnitures and fixtures.

(2) Administrative Works

1y

2)

To furnish data necessary for the detailed design,

To bear commission for the banking services based on the Banking Arrangement, |
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3)  To ensure prompt unloading, tax exemption and customs clearance at the port of
disembarkation in Tanzania for the equipment, material and vehicle required for
the project,

4) 'To ensure tax exemption for the Consultant and the contractor engaged in the
project execution,

5) Toissue visa, traffic certificates and other certificates necessary for execution of
the project to the Consultant and the contractor,

6) To ensure contractual payments to the Consultant and the contractor,

7) To bear expenses required for proper and effective maintenance and use
of the facilities and equipment after completion of the project, and

8) To bear all the expenses necessary for the execution of the project other than those
to be borne by the grant aid,

6.4 Implementation Schedule

A tentative implermentation time schedule includin ¢ all those activities discussed above
is illustrated in the Fig.-11. Immcdiately.'after the 'Exchahge of Notes (E/N) with respect to
construction, a contract with the Consultant will be concluded. Then the detailed design,
préparation of tender dOCumentsi, tendering, tender evaluation and contract for execution will
be executed. Construction of the project is planned to be completed in 10.5 months
including the procurement period of construction materials and equipment.

6.5 Procurement and Transportation Plan
6.5.1 Procurement of Equipment

It is planned that the construction materials proposed be procured in Tanzania as far as
possible. However, materials which will cause difficulty in respect to quality and

procurement in Tanzania will be procured from Japan.

No consiruction materials or transportation equipment required for special purposes will
be imported from any country other than Japan. '
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(1) Construction Material

Materials procurable in Tanzania are fuel and oi, electricity, cement, materials for road
pavement, concrete blocks for buildings, aggregate materials, bricks and timber except
plywood.

(2) Granted Equipment

The rice mill plant, drying machine, trucks and their ancillary equipment will be
imported from Japan, because these are not procurable in Tanzania,

6.5.2 Transportation of Equipment

Cargoes from Japan for this project will be landed at Tanga port and then delivered by
road or rail to the construction site, as shown below: '

1) Transportation by rail

Railway Road
Tanga —~-H------H-- Moshi = ' Site

350 km 15 km

2) Transportation by road

Road Road
Tanga ' Moshi ===m===s====== Site
390 km 15 km

Marine transportation of cargoes from Japan to Tanga takes one and half months.
Taking into consideration the period required for procurement and loading in Japan,
- unloading and customs formalities at Tanga port and inland transportation to the construction
 site, the transportation period for cargoes from Japan lo the site is estimated to be three (3)
months. '

6.6 Cost Estimate

(1) Total Project Cost

The total project cost, to be allotted by Japan and Tanzania together is estimated at about
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¥600 million,

(2) Project Cost to Japan

The total project cost to Japan is estimated at about ¥598 million, including the costs of

(3) Construction Cost to Tanzania

in the following table. In this, the costs for land preparation, which is considered to be
alrcady done, and for lead-in of electricity and water which are already available, are not

The preliminary construction cost to be allotted to Tanzania is estimated at Tsh. 0.75
million { equivalent to ¥1.815 million at the exchange rate of ¥2.42 to Tsh. 1.00 ) as detailed

* construction works, procurement of equipment and design and supervision works.

included.
~ Preliminary Cost of Construction Wofké |
to be Executed by the Government of Tanzania
Work Item - Amount (Tsh.)

1. Preparatory and Reclamation of Size 0
2. Electricity Supply - lead-in 0
3. Water Supply - lead-in 0
4. Telephone Connection 300,000
5. Installation of Fence 00.000
- Fence 270,000

- Gate 30,000

6. Landscape Gardening mgm
- Treeplanting 80,000
- Grass planting 70,000

Total 750,000
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CHAPTER 7 OPERATION AND MAINTENANCE PLAN

7.1 Organization of Operation and Maintenance

‘Operation and maintenance (O&M) of the post-harvest facilities will be practised by
KNCU under contract with the RDD's office. Therefore, it is necessary for KNCU to
establish a Chekereni branch office {(tentative name) at the construction site in order to
undertake the O&M. The proposed org,amzauondl structure of the Chekereni branch office is

shown below

KNCU Moshi Office Coordinating
: ' Committee

1

Manager

[ r 1 |
General Affairs Accounting Collection & Shipping | | Drying & Milling
Section Section Section Section

KNCU Chekereni Branch Office
( Organization of O&M for Post-harvest Facilities )

The operauonal works of the facﬁmcs espemally the collectmg and drying works are
closely connected with the harvcstmg period of paddy. Thus, in order to smoothly practise
these works, it is proposed to establish a coordinating committee between KNCU and the

organizations concerned with the paddy cropping plan in the area of the Rau River System.
The components of the committee are KNCU, the RDD's office, KADC and RADO.

7.2 Operational Works and Staffing.
As stated earlier the organization of Q&M will be divided into the following four (4)
sections under a manager; genral affairs, accounts, collection and shipping, drying and

milling sections. The main responsibilities of these sections are shown below:

(1) General Affairs Section
- Personnel and documentation
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- General affairs,'_sécu'rity, ete.

(2) Accounts Section
"~ Accounts

- Cashier
(3) Collection and Shipping Section

- Purchase of paddy from cooperattve so{:lenes :
Transport of paddy from buying posts to the post-harvest facﬂmes
Measuring of paddy by truck scale _
Measuring of moisture contents of paddy _ ,
Receiving and handhng of paddy according to the rate of moisture contents -

1

Operation and management of godown
Shipping of milled rice, rice bran and chaff
(4) Drying and Milling Section o

- Mechanized drying

- Sun drying

- Milling of paddy

- Mixing measuring and packmg of milled rice
- Processing of rice bran

- Repairs of the facilities

The staff required for o'pere_iting, and managemem of these works is 55 technicians,
engineers and officers including the manager, and 45 permanent labourers, thus 100 persons
in total. The details are shown in Table 6. In addition, about 18,300 man-days of
temporary-hired labourers are required annually for opcranon of the post—harvest facilities, as _

shown below:

Annual Work  Work Capacity  Temporary-hired

Work Items ' Capacity per Labourer Labourers

(ton) (ton/man-day) (man-day)

1) Receiving and handling 6,000 ' 2 3,000
2) Sun drying 3,000 1 - 3,000
3) Storage : ' .
- Storing of paddy 6,000 2 3,000

- Storing of fertilizerstL 596 2 300

4) Shipping of rice, bran and chaff 6,000 1 6,000
5) Receiving by hopper 6,000 2 . 3,000
Total , . - 18,300

{1 Storin ¢ of seed and agro-chemicals will be préctised by pérmancﬁt labourers.
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Table 6 REQUIRED NUMBER OF STAFF AND PERMANENT LABOURERS

ltems

Engineers/Clerks ' Permanent

Senior  Middle

Junior Labourers

1) Manager

' - Secré_fary N
- Mess_eﬁgér bdy

2) Collection & Shipp ing Section
Transport (Driver)
Measuring (Truck scale)
‘Testing of moisture contents
Re-ceiidng & handling of goods
Godown o
Shipping

3) Drying & Milling Section
Sun-drying
Mechanized drying
Rice milling
Mixing, weighing & packing
Processing of bran & chaff
Facilities adjustments

4) Accounting Section

5) General Affairs Section

Personnel
Documents
General affairs

- General affairs
- Guards

- Typists

- Messenger boys

1% -

Total

5 11

Remarks: *;  Staff to be assigned to the administration office.
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7.3 Equipment for Operation and Maintenance

In addition to the granted equipment referred to in Section 5.4, the following equipment
is needed for O&M of the post-harvest facilities. This equipment will be procured by
KNCU, the agency for O&M.

(1) Equipment for Rice Mill . _
D Adjustment tools -1 tools for inspection, adjustment and repair such
as screwdrivers, cutting pliers, wrench, etc.

2) Fire extinguishers : to be provided in godown rice mill and office. _

3) Miscellaneous tools . shovel, rake, broom, wmnowcr etc., for solar
drying and palette for storing of paddy.

4) Office supplies :  desk, chair, typewriter, s’ti‘ongbox, cabinet, etc.

5) Other equipment - . first-aid medicines, cleaning equipment,

sprayers, etc.

(2) Equipment for Buying Posts 7
1) Platform scales : measuring scale 150 kg x 10 units
(2 units for each post } |
2) Moisture contents meters :  eleciric resistance type x 10 umts
(2 units for each post )
3) Others : equipment such as strongbox desk, cha1r
waterproof sheet, etc, and bmldmg

7.4 Operation and Maintenance Cost
(1) Consumable Supplies for Operation and Maintenance

Consumable supplies which will be required annually for O&M of the post-harvest
facilities are estimated as follows. The details are shown in Table 7 .

1} Elecmicity ¢ 471,500 kWh/year

2} Lightoil - 28,200 liters/year

3) Bags + 104,700 bags/year

4) Others : Lubricatin'g oil, threads for sewing machines, office

supplies, etc.
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(2) Operation and Maintenance Cost

Components of the O&M cost are: personnel expenses, wages of hired labourers,
expenses for consumables, repairing expenses, administration expenses and other expenses,
Annual O&M cost is estimated to be about Tsh. 17.7 million, as shown in the following
table. The O&M cost per 1 kg of milled rice is estimated to be Tsh. 4.54. The details are
shown in Table 8. : -

Ttems R Amount ( Tsh.1,000/year )
Personnel © _ _ 1,617
Wages of hired labour (temporary labourers) 1,007
Consumables 11,144
Repairs S 3,106
Administration & other expenses 844
Total | 17,718

Unit cost per 1 kg of milled rice (Tsh./kg) (4.54)

The selling price of milled rice of KNCU with the project, including the cost of paddy,
levies to cooperative societies and KNCU, depreciation cost for the facilities and buildings,
interest, taxes, etc. and the above-mentioned O&M cost, is estimated to be about Tsh. 35.69
" /kg, as shown in Table 9. This sellih'g price of rice is same as the present one, Tsh.
35.69/kg ( selling price of KNCU at dry season, 1986 in the Rau River Systera area). The
expenses mentioned above are calculated on the basis of actual prices in April 1987, not
including price escalation,
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Table 7 CONSUMABLE SUPPLIES FOR OPERATION AND MAINTENANCE

Remarks

Items | Annual Quantity

1 Required Electric S '
P_ower 41 50_0 kWh
Dryer 84,000 kWh
Rice mill 326,400 kWh

Hlumination for

Rice mill 30,240 kWh
Maﬁagement office
8,400 kWh

Godown & 22,460 kWh
Others

Required electric power per hour: 80 kWh/4 units

Operation hours per cycle (80 tons)
- Rainy season:. 37 hours
- Dry season : 20 hours

Annual operation hour: 1,050 hours
- Rainy season: 920 hours .
- (1,990 t + 80 tons/cycle x 37 hours)
- Dry season: 130 hours : .
(500 t+ 80 tons/cycle x 20 hours)

Out of total amount of 2,490 tons of paddy to be
dried in wet season, 2,490 tons, 1,990 tons are
treated by sun drying, and the remaining 500 tons are
treated by mechanized drying. )

Annual required electric power: 84,000 kWh
(1,050 hours x 80 kWh)

Required electric power per hour: 160 kWh
Operation hours per day

- Rainy season: 10 hours
- Dry season: 7 hours

-Qperation days: 120 days in both rainy and dry

85eas0ns

Annual operation hoursK: 2,040 hours.

(10 hours x 120 days + 7 hours x 120 days).
Annual required electric power: 326,400 kWh
(2,040 hours x 160 kWh)

9 kWh x 14 hours/day x 240 days

4 XWh x 7 hours/day x 300 days
5% of the above total
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Ttems Annual Quantity

Remarks

2) Fuel (Light Oil) 28,200 liters

Dryer 24,000 liters
Trucks 4,200 liters
3) BagsfL 104.700 bags

For milled rice 78,000 bags
For unmilled rice - 26,700 bags

4) Others 1 set

Rainy season: 24,000 liters
(10 liters/hourfunit x 10 hours/day x 60 days x 4
units) :
Dry season: No heating is required because operation
hours can be set during daytime when
relative humidity is low.

Total running distance: 12,700 km
- Rainy season: 7,100 km
- Dry season: 5,600 km
Required fuel: 3 kmn/liter
Annual required fuel: 4,200 liters
( 12,700 km + 3 kmy/liter)

3,900 t+ 50 kg/bag
No recovery of bags.

6,000 t + 75 kg/bag
Bags are recovered, and renewed every 3 years.

; Inbluding lubricating oil, stationery, threads for

sewing machines, etc.

Note: - /I; Bags for rice bran and rice chaff will be provided by fodder traders.
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‘Table 8 ANNUAL OPERATION AND MAINTENANCE COST

Ttems Quantity Unit Cost

Amount I
(Tsh.) (T'sh.1,000)
(1) Personnel & 1,617
1) Senior engineers & officers 5 persons 4,800 / month 288
'2) Engineers & officers 11 persons 3,000 / month 33
3) Junior engineers & clerks 39 persons 1,500 / month 702
4) Permanent labourers 45 persons 1,100 / month 594
(2) Wages of Hired Labourers 18,300 persons  55/person/day 1.007
(3) Consumable Equipment 1,144
1) Electricity C
- Base rate ' 12 rho’nths 250 /months 3
- Required power - 471,500 kWh 8.5 /kWh 4,008
2) Lightoil 28,200 liters 15 fliter 423
3) Bags . 104,700 bags 62 /bag 6,491
- 4) Others (lubricating oil, stationery, etc.) 219
(4) Cost of Repairs 2 . 3,106
(5) Administration Cost & Other Expenses Al 844
Total | 17,718
O&M cost per 1 kg of milled rice (Tsh./kg) (4.54)

Remarks: O&M cost is estimated on the basis of the price in April 1987.
/1; Including 10 % for various allowances.
Source: KNCU _
/2: 3% of construction cost of the rice mill facilities;
Tsh. 103,531,000 x 0.03 = Tsh. 3,106
excluding cost of spare parts for two years.
/3: Including O&M costs for water supply, indoor electricity, buildings, etc.
(5% of item 1 to 4)
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Table9 RETAIL PRICE STRUCTURE OF RICE HANDLED BY KNCU
( PRESENT AND WITH PROJECT CONDITIONS )

Items Present Condition L With Project Condition
(Tsh./kg) (Tsh./kg)
(1) Purchasing cost of paddy 2 20.77 20.77
(2) Levy of primary cooperative society 2 0.96 0.96
(3) Levy of KNCU £ 1.24 1.24
(4) Bags and transportation cost 3.26 -
(5) Transportation cost for cash and 0.26 . 0.26
. insurances of crop and cash
(6) Marketing loss (2 % of (1)) 0.41 0.41
(7) Handling charges & 0.14 _ - B
(8) Milling charges 4.59 - b
(9) Interests, taxes and administration costs 2.36 2.36
(10)  Others (5% of (1) - (10)) 1.70 1.30
(1) O&Mcosts - 454
(12) Depreciation costs 5 . 3.85
Total (KNCU retail price ) 35.69 ' 35.69

[1; Present retail price is determined on the basis of the price in 1986 dry season paddy
cropping ( price at April, 1987)
Source: KNCU, Revised Price Computation for Paddy/Rice from the Lower Moshi

. Trrigation Project, st April, 1987

{2; Tsh. 13.5/kg ( paddy purchase price ) + 65 % = Tsh. 20.77/kg

/3; Becoming revenues of cooperative society and KNCU.

/4; Costs for loading and unloading of paddy or rice at transporiation

/3; Included in O&M costs, item No. (11)

/6, Depreciation costs are estimated as follows:
1) Annual depreciation costs

Facilities: Tsh. 103,531,000% x 90% *** + 8 years = Tsh. 11,647,000/year
Buildings: Tsh. 130,542,000%* x 90% *** + 35 years = Tsh. 3,357,000 /year

Total Tsh. 15,004,000/year
* :  Excluding cost of spare parts for two year.

#*% : TIncluding costs of construction of the buildings, design and
supervision works and construction allotted to the Government of
Tanzania, '

*%% . Residual value; 10%

2) Dépreciation‘costs for milled rice per 1 kg
Tsh. 15,004,000/year + 3,900,000 kg/year = Tsh. 3.85/kg
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CHAPTER 8 PROJECT EVALUATION

8.1 Project Benefits

The project benefits to be expected from the implementation of the Project of

Improvement of the Post-Harvest Facilities in Kilimanjaro Region are evaluated as direct and

indirect benefits as follows.

(1) Direct Benefits

1)

2)

3)

Stabilization of rice supply

One of the main objectives of agricultural development in the Rau River System
area is to stabilize the supply of rice by increasing rice production in the area.
Increased rice production is already being achieved since dry season crop in 1986,
with a unit yield of 6.6 tons per hectare or 3,380 tons of total production.
Stabilization of the rice supply, however, has not yet been achieved mainly due to

. inadequate the post-harvest facilities even though there have been some

improvements since 1984 through institutional revisions of KNCU and NMC.
The main reason for delay in further improvement has béen the shortage of funds
in KNCU: The improvement of facilities proposed through the project is expected
to greatly contribute to stabilizing the rice supply.

Improvement of living conditions

1t is expected that the imprdvement of facilities will enable KNCU and NMC to
increase the shpply of low priced rice to consumers. The price of rice supplied
through KNCU or NMC is usually only 30 - 50% of the price of rice supplied
through merchants. The project, as a result, will contribute to improving and

stabilizing the living conditions of the people in the area.

* Reduction of losses

The normal marketable surplus of paddy in the Rau River System area is estimated
to be about 7,400 tons per annum, yet the post-harvest facilities for the collection,
transportation, processing and storage of products are still in a state of severe
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shortage as described in the preceding chapters. As a result of the deficiency in
the facilities, especially in collection and storage, losses of paddy at the'p'roduction
stage due to the accumulation of undelivered paddy have become a serious
problem. It is expected thét, thanks to the implementation of the project,

post-harvest losses of grain will be minimized.
Stabilization of rice farming

With the implementation of the projeét,- a profitable_marketing system will be
established to secure a smooth outflow of surplus paddy at-a reasonable price
without forcing farmers to sell products at a cheép price. This will give farmers
incentives to manage rice farming more efficiently and will result in stabilization of
agricultural activities in the area. '

(2) Indirect Benefits

1y

2)

Reinforcement of cooperatives

The Government of Tanzania puts siress on the promotion of the Cooperative
Union/Cooperative Society system as one of -its most important agricultural
policies. In Kilimanjaro Region, two Cooperative Unions called KNCU and
VCU were established in 1984. The KNCU, which has its head office in Moshi
town, deals in collecting and selling farm products, but the operation for rice is not
well established mainly due to poor the post-harvest facilities. Actﬁal i_)peration
and management of the post-harvest facilities to be improved'_by the project will be
entrusted to KNCU under the control of the RDD's office, Kilimanjaro Region.
As the result of implementation of the project, the rice operation activity of KNCU
will be reinforced substantially, in accordance with the cooperative system
reinforcement policy of the Government of Tanzania. '

Demonstration effects

The Government of Tanzania has implemented the agriculturaf devélopment
project in the Rau River System and the strengthéniﬂg of KADC with assistancé_
from the Government of Japan. As a result, the Ra-u River System area has
become an important rice production centre in the Region: with the effective
extension activities of KADC. Implementation of the post-harvest facilities
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| improvement project in addition to the above two projects will create an integrated
rice production system comprising paddy field development, extension work on
tice growing and production, processing and storage. Such an integrated system
is expected to have beneficial demonstration effects as a model for the
development of agriculture in the country.

3) Extension of post-harvest technology

In Kilimanjaro Region, there are several agricultural development projects
including about 7,400 ha in total development area in the Lower Moshi and
Mkomaji Valley areas (excluding the Ndung Agricultural Development Project
area), about 5,000 ha in the Hai and Rombo area, and about 6,000 ha in the Ruvu
River System ‘and Lake Jipe area. As these agricultural development projects
progress, improvement of the post-harvest facilities and techniques will become
important.asp'ects in the near future. Consequently the post-harvest facilities
implemented by the proposed project will provide a useful model for the facilities
required for these envisaged projects and for the extension of post-harvest
technology. -

4) | Increase in employment opportunities
Employment opportunities will be increased by the implementation of the facilities
not only during the censtruction stage but also during operation and maintenance.
About 55 technical and clerical staff, about 45 permanent labourers, and about
18,300 man-days of casual labour will be required per annum for operation and

“maintenance of the facilities.

5) - Stabilization of social welfare condition
The implementation of the proposed project will contribute to stabilization of social
welfare in the area through the steady supply of low priced rice, giving farmers
incentives for rice farming and increasing employment opportunities in the area.

8.2 Project Viability

From the following standpoints, it is concluded that implementation of the project is
highly viable. '

- 124 -



ey

2

(3

4

Implementation System

The implementation organization of the project is-the RDD'soffice. The RDD's office
is already experienced as an implementation organization of Japan's grant aid projects ;

"KADC and KIDC projects. Thus, the RDD's office is well-familiar with the

proceedings of Japan's grant aid projects. It is judged, therefore, that there will be no

problem in the implementation system of this project.
Operation and Maintenance System

In operating the project, it is required that the operational organization has high
administrative abilities in the various aspects of the operational work from the collection
and milling of the paddy to shipping of the milled rice. KNCU, the operational
organization of the project, already has functions as a marketing organization of farm
products in rural areas, undertaking various activities such -as .the operation of
godowns, {ransport carriers, cotton ginning factories, etc. Thus, it is judged that
KNCU has sufficient abilities as stated before. In addition, as a part of the
government's policies to promote and strengthen the farmers' cooperatives, four (4)
consulting advisers are presently assigned to KNCU. Taking into account these
conditions, it is judged that KNCU can function well as the operational organization of

the project.
Operational Technigues

The type of rice mill presently owned by KNCU is called a steel-huller type, which is
different in its function and structure from what is to be introduced by this project.
Therefore, initially KNCU will require assistance in operation of the newly introduced
facilities. However, the rice mill facilities of KADC located next to the construction site
are of Japénese make and have a function and structure similar to what is to be
introduced by the project, and it is expected that KADC's Tanzanian exp::rté will be able

to assist in operation and maintenance of the facilities.
Financial Viability of Operation and Maintenance
The operation and maintenance costs of the project are estimated at Tsh. 4.54per 1 kg of

milled rice. This amount is small enough to be absorbed in the price difference between
the buying price of paddy, Tsh. 20.77/kg (equivalent of milled rice), and the retail price
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of milled rice, Tsh. 35.69/kg, as presently offered by KNCU. Therefore, it is judged
that KNCU has the financial capacity to pay the O & M costs. Thus, the project is
financially feasible.

Urgent Necessity of the Project
Taking into consideration the fact that construction of the Rau River System, which
comprises the object area of the project, has already been completed and paddy

production in the area is getting into full swing, it is judged that the project should be
implemented as soon as possible,
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CHAPTER 9 CONCLUSION AND RECOMMENDATION

As a result of the fiéld survey in Tanzania and home analysis work in Japan, it was
clarified that very considerable direct and indirect project benefits can be expected from
implementation of the proposed project. As described in CHAPTER 8, the expected benefits
will be the stabilized supply of rice by KNCU and NMC, reduction of post-harvest losses,
 stabilization of rice farming, reinforcement of the cooperative system, demonsiration effects,
extension of post-harvest techriology, increase in employment opponunitieé, and stabilization
of social welfare conditions. In addition, the Regional Government of Kilimanjaro identifies
the project as a leading model scheme for future agricultural development ini the region.

It was confirmed that there is no organizational problein in the RDD's office, which will
take charge of project implementation. KNCU will be the organization responsible for actual
operation and maintenance of the facilities under the control of the RDD's office and
consequently it is considered that there will be no problem regarding promotion of the
project.

Taking into consideration the background and objectives of the project, the expected
project benefits and the national economic conditions of Tanzania, it is concluded that the
necessity for implementation of the prbpoSed project is extremely significant and that the
scope of the project is favorable and appropriate for grant aid from the Government of Japan,
Itis des'irablc that the project be implemented as soon as possible since the Rau River System
has been completed and production is now geiting into full swing.

In order to realize smooth implementation of the project and to ensure adequate
opcxaﬁon and maintenance of the project facilities, the following actions are recommended to
be taken by the Government of Tanzania. At the same time, the construction of five (3) new

buying posts in the project area is also recommended.

1) Appointment of responsible organizations for the construction work of the project
such as a construction office, management committee, etc.

2) Timely implementation and completion of the construction works for which the
Government of Tanzania will be responsible.

3)  Construction of five (5) new buying posts in the project area,
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5)

6).

Strengthening of the organization which will be responsible for operation and

management of the project facilities.

Preparation of an adequate number of staff for operation and maintenance of the

project facilities.

Establishment of a technical assistance system including the other related organizations,
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~ANNEX 1 MEMBERS OF STUDY TEAM

NAME

POSITION HOME POST
Team Leader Yasuyuki SAKAI Chief Instrucior, A griculturai
' Technical Training Center, Ministry

of Agriculture, Forestiy and Fisheries.

Coordinator Noriaki NITWA First Basic Design Study Division,
Grant Aid Planning and Study
Department, JICA.

Post-Harvest Facilities ~ Akio MAEDA | Nippon Koei Co., Ltd.

Planner

Architecture, Design Sumio SHINOHARA Nippon Koei Co., Ltd.

Equipment Planner Tadaharu MURONO  Nippon Koei Co., Ltd.
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ANNEX 2 ITINERARY OF THE STUDY TEAM

Date Schedule Action

April :

3 PRI Leave Tokyo Travel

4 SAT Amsterdant Travel

5 SUN Dar es Salaam Arrive at Dar es Salaam

6 MON Dar es Salaam Courtesy call to Embassy of Japan, JICA, OPM,
MALD and MFEAP

7 TUE Kilimanjaro Courtesy call to RDD, KADG; Mectmg with Ja 'lpanese

(Moshi) experts (KADC)

8 WED Moshi Meeting with Japanese experts (KADC) Discussion .
with RDD, field reconnaissance (Lower Moshi Project
Area, construction site and milling facilities of KADC) |

9 THR Moshi Discussion with RDD

10 EFRI Moshi Discussion with RDD, Signing of the Minutes of

Discussion, Data collection (NMC, KNCU)

11 SAT Moshi Data arrangement

12 SUN Moshi Messers. Sakai, Niwa and Maeda 1eavmg for Dar s
Salaam

i3 MON Moshi Data collectmri (RDD s office, contractér of Lower

: Moshi Project), Survey on construction site; Messrs.

Sakai and Niwa Leaving for Tokyo

14 TUE Mosht Data collection (NMC KNCU) Leavmg Mr. Maeda
arriving Kilimanjaro (Moshi)

15 WED Moshi Survey on local contractors, Data collection, Survey on
electric supply (TANESCOY, telephone facilities
(TPTC); climate conditions (Moshi Meteoioglcal
Station) - _

16 THR Moshi Data collection (RDD's Offlcc, KADC), Survey on

_ supply of electricity, water etc.

17 FRI Moshi Field survey (Lower Moshi Pro;ect Area)

18 SAT Moshi Survey on godowns at Arusha

19 SUN Moshi Preparation of field note, Field survey
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S.c.hedule

Date Action

200 MON Moshi Analysis of collected data, Field survey

21 TUE Moshi Data collection (Moshi District Office, KADC) Field
survey

22 WED Moshi Report to RDD, Data collection (KRTC, TAECO,
Moshi Town Office), Hearing from construction
traders about construction costs, construction
conditions, Survey on transportation conditions

23 THR Moshi Data collection (KNCU), Survey on construction
materials' market

24 FRI Dar es Salaam Leave for Dar es Salaam

25 SAT . Dar es Salaam Leave for Tokyo

26 SUN London Travel

27 MON London Travel

28 TUE Tokyo Arrive at Tokyo

- 131 -



(1)

(2

(3)

(4

(5)

{6)

(N

ANNEX 3 LIST OF PERSONNEL CONTACTED

0fflce of the Prime Minister and First Vice Presidemt
Mr. Ben G. Moses ¢ Deputy Princlipal Secretary

Ministry of Finance. Economic Affairs and Planning
Mr. Chosa : Finance Management Officer,
External Finance Division

Ministry of Agficulture and Livestock Developaent _
Mr. Mhagana ' . Commissioner of Planning and Marketing

Mr. ¥.L. Rimisho . Commissioner of Agriculture

Regional Developnent Director’'s Officé, Kijimanjaro

Mr. G.N. Mgendi . Regional Development Director (RDD) -

Hr. J.J. M¥piza : Reglonat Planning Officer

Mr. A.P. Mkwava : Regional Administrative Officer

Mrs. R. Beane . Act. Regional Pianning Officer

Mr. B. Luseva : Regional Agricultucal Officer

Mr. Y.Z. Msuya . : Reglonal Cooperative Officer

C.P.A. Nyangata _ : Project Manager. Lower Moshi _
Agricuitural Development Project

Mr. E.E. Kasyanju : Resident Engineer. Lower Moshi

Agricultural Developwent Project

Kilimanjaro Agricultural Development Center (KADC)

Mr. G.R. Moshi : Project Manager. KADC
Mr. G.¥. Chonjo : Head of Paddy Section
Mr. R.K. Makange - : Machinery Section

Nationa{ Milling Corporation (NMC). Moshi Branch Office

Hr. C.S. Nyambo - General Manager
Mr. W. Kilibaha - Branch Accountant
Mr. J.S.T. Rusandazangabo : Operation Officer

Kilimanjaro Native Cooperative Uniom (KNCU)

Mr. 5.K. Chuva . Copmerclal Mapager
Mr. Jeremiah W.A. Kiluwa : Senior Compercial Officer
Hr. Ossi ¥. Louke I Hanagement Adviser

(XNCU/Nordic Project)
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(8)

€))

(10)

an

(12)
{13)

(14)

(15)

Enbassy of Japan

H.E. Yasushi Kurckoochl : Ambassador Exiraordinary and
' Plenipotentiary

Hr. Sousuke [to : Coungelor

Mr. Syougo Takeuchi : First Secretary

JICA Office

Dr. Yoshinorl Sano : Resident Representative
Mr. Syunsuke lizuka : Vice-Resident Representative

Mr. Hiroshi Murakame : Assistant Resident Representative

Kilimanjaro Agricuitura! Development Project (KADP)
{Japanese Expert) '

Mr. Junji lmoue : Leader

Mr. Shingi Takahashi : Development Pianning Expert
Mr. Yoshikatu Seko. : lrrigation and Drainage Expert
Mr. Motonori Toamitaka : Upland Crop Expert

Mr. Kouichi Sato ~: Agricultural Machinery Expert
Mr. Ryouji Tanakura : Agricultural Mancinery Experi
Hr. Kazuo Torit : Coordinator

Hoshl'Touﬁ Counci!

Mr. Tesha : Director

“Mr. Kuyonga . : Chief Engineer
Mr: Huka : Quantity Surveyor
Mrs. Masumbuko ~: Legal Advisor

Tanzania Eleciric Supply Company Ltd. (TANESCO)
Hr. Burhani ' : Technical Manager

Majl Office
Hr. Sip Hassawe : District Water Engineer
Tanzanié Post and Telecommunication Corporation (TPTC)
Mr. Yatera : Acting Director

Yr. Mahando : Telecommunication Expert

Kilimanjaro Regional Trading Co. (KRTC)
Mr. Mwakalinga : Assigtant Marketing Officer
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ANNEX 4 MINUTES OF DISCUSSION

MINUTES OF DISCUSSIONS
o
THE BASIC DESIGN STUDY
ON
THE PROJECT FOR IMPROVEMENI OF THE -
POST-HARVEST FACILITIES
IN
PHE UNITED REPUBLIC OF TANZANIA

of the Government of the United Republic
Japan has decided to conduct. a basic design
study on the Project for improvement of the Post-harvest facilities in
Kilimanjaro Region (hereinafter refferred to as "the Projeqt") and entrusted
the study to the Japan International Cooperation Agency (JICA)

In response to the request
of Tanzania, the Government of

JICA sent to Tanzania the Basic Design Team headed by Mr. Yasuyuki
SAKAT, Chief Instructor, Agricultural pechnical Training Center, Ministry
of Agriculture, TForestry and Fisheries (hereinafter referred to as Yithe
Team")., The Team had a series of discussions on the Project with the
Officials concerned of the Government of the United Republic of Tanzania
headed by Mr. Gedwin N. MGENDI, . Regional Development Director, Kilimanjaro

Region and carried out field survey.

_ hs a result of the discussion and survey, both. sides agreed to recommend
to their respective Governments that the major points of understanding
reached between them, attached herewith, should be examined towards the

realization of the Project.

Moshi, April 10th, 1987

. \ S : \
W P _ MU\N@%\ _t
Mr. Yasuyuki SAKAL Mr. Godwin N. MGENDIL, \\\)

I.eader, Basic Design Regional Development Director
Study Team ' Kilimanjarc Region

Japan International
Cooperation Agency
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ATTACHMENT

1. The objective of the Proaect is to construct the post-harvest
facilities which covers Rau River System (Upper Mabogini area,
Lower Mabogini area, Rau Ya Kati area and Chekereni area) with a view '
to support and encourage farmers' activities for agricultural
production.

2.

5.

&

The site of the Project is located in Chekereni village, along the
, trunk road from Moshi to Chekereni Village, immediate north of KADC.

(Site map is attached as ANNEX I)

Regional Development Director's office, Kiliman jaro Region is -
responsible for the implementation of the Project and act as
coordinating body to other relevant organizations.

The Team will convey the request of the Government of thé United
Republic of Tanzania to the Government of Japan to take necessary
measures to cooperate in implementing the Project and bear the cost

for the Project within the scope of Japanese Economic Cooperation
Program in grant form.

(List of main facilities and equipment requested by the Government

of the United Republic of Tanzania for Japan s Grankt Aid is attached
as ANNEX 1I)

The Government of the United Republic of Tanzania will take’
necessary measures listed in ANMEX IIT on condition that Japan's
Grant Ajid would be extended to the Project. 0

The Government of the United Republic of Tanzania has understood
Japan's Grant Aid System explained by the Team.

The Government of the United Republic of Tanzania strongly requested
technical support of KADC (Kilimanjaro Agricultural Development Center)
to the operation and maintenance of the post-harvest facilities. The

"Peam will convey and recommend the request to the Government of Japan.

pm——’—‘-d‘;ﬁ:,

+ A
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ANNEX I

SITE MAP

Facilities
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ANNEX II

MAIN FACILITIESAND EQUIPMENT REQUESTED BY THE GOVERNMENT
OF THE, UNITED REPUBLIC OF TANZANIA FOR JAPAN'S GRANT AID

Rice processing Facilites with building for:

1)
2)
3)
1y

5)

receiving
drying

milling
weighing/paéking

processing of by-products (bran and husks)

Multi Purpose Godown

Transpbrtation_Equipment

Office for Operation & Maintenance

. 4 g



AMNEX_TII

MEASURES TO BE UNDERTAKEN BY THE GOVERNMENT OF THE UNITED

REPUBLIC OF TANZANIA

To secure the site for the Project,

To clear and reclaim the site prior to the commencement of
construction work.

To provide facilities for distribution of électricity,
water supply,telephone, drainage and- other incidental works
leading and up to the site. ' .

To bear commissions to the Japanese foreign exchange bank for
the banking services based upon the Banking Arrangement. ,

To ensure prompt unloading, tax exemption and custom clearance
at the port of disembarkation. '

To exempt Japanese nationals concerned from customs duties,
internal taxes and other fiscal levies which may be imposed in
the United Republic of Tanzania with respect to the supply of
products and services under the verified contracts.

To provide and accord Japanese nationals concerned with necessary
permission, licences and other authorization required for the
Project. S

To bear all the expenses other than those to be borne by the
grant aid ne&essary for the execusion of the Project.

To maintain and use prdperlyraﬁd éffectively_the facilities
constructed and equipment purchased under the grant aid.
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ANNEX 5 METEOROLOGICAL DATA AT
CHEKERENI STATION

(1) Monthly Mean Temperature

(Unit: °C)
"~ Month _

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. WNov. Dec.
1982 98.9 25.6 25.1 23.3 22.8 20.7 20.4 19.9 21.5 23.0 24.L 22.9
1983 222 '23.0 24.0 24.0 22.9 21.4 20.1 20.0 2t.2 23.1 25.6 24.%
1984 249 24.7 25.3 24.2 22.4 21.4 20.0 19.7 21.7 23.3 24.6 24.5
1985 25.0 24.2 24.7 24.0 22.0 20.8' 20.2 20.4 22.1 22.9 24.0 24.5
1986 93.8 925.t 25.0 23.8 22.1 20.6 19.9 20.2 22.1 24.7 25.1 24.8

Average 94.0 24.5 24.8 23.9 22.4 21,0 20.1 20:0 21.7 23.4 24.7 24.2

(2) Monthy Maximum Temperature

(Unlit: C)
Month o _
-Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1982 1358 35.6 35.1 31.3 27.7 27.¢ 26.9 27.2 29.1 30.6 31.8 3L.7

)
1983 [ 33.5 34.6 34.7 32.6 28.9 27.5 27.7 28.% 29.7 32.0 33.9 33.2
1984 - | 33.7 35.0 34.6 32.1 28.9 27.2 26.2 26.6 30.3 31.9 32.1 32.2
1985 ‘336 32.2 33.9 30.9 27.6 26.8 27.1 27.86 30.4 30.6 31.3 31.4
1986 32.5 34.8 34.3 31.3 27.5 26.2 26.8 2§.6 30.3 33.2 382.8 32.3

Average 133.4 84.4 34.5 31.6 28.1 27.1 26.% 27.7 30.0 31.7 32.4 32.2

{3) Monthly Minimum Temperalure

(Unit : C)
Month
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1982 19.6 20.5 22.1 2I.6 20.3 18.9 1i8.1 17.9 18.9 |18.6 8.7 18.0
1983 17.9 18.6 20.5 20.7 19.9 18.0 17.1 16.7 16.9 18.2 19.1 18.4
1934 18.2 18.5 19.8 19.7 17.7 16.3 16.1 15.1 13.4 16.0 17.0 16.56
1985 17.1 17.4 19.1 19.6 18.3 17.0 17.1 17.4 18.1 17.5 20.0 20.3
1986 90.2 18.9 21.5 21.6 20.5 -17.7 16.9 16.9 18.4 21.2 21.8 21.3
Average 18.6 18.8 20.6 20.6 19.3 17.6 (7.1 16.8 17.1 18.3 19.3 (8.9
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(4) Monthly Evaporation {Pan ¢.20cm)

(Unit @ ow)
Month

Year Jan. Feb. Mar. Apr. Hay Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1982 9.4 (1.0 It.2 5.8 3.2 3.5 3.7 4.8 6.5 6.3 7.2 1.0
1983 9.7 9.8 9.7 6.7 4.0 3.6 4.9 58 7.0 8.2 10.6 9.1
1984 9.4 1.1 10.5 6.4 4.8 4.7 3.8 4.7 8.0 89 8.7 8.2
1985 9.6 7.4 9.5 5.6 8.4 3.8 4.4 53 80 8.4 8.1 1.5

-~ 1986 7.6 10.6 8.4 5.t .3.1 3.6 4.7 6.5 83 10.4 9.4 6.9

Average 9.1 10.0 8.9 5.9 3.7 3.8 4.3 54 T.6 8.4 8.8 1.7

{5) Monthly Relative Huaidity

(Unit : %)
Month . _

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1982 g5 59 85 66 73 70 65 72 8L L 72 U6
1983 75 74 16 75 &0 80 T8 17T 7L 6% B3 T
1984 66 64 65 74 76 13 71T 15 70 68 88 67
1985 64 73 7L 76 78 7T T4 70 66 85 70 710
1986 73 64 70 78 8L 77 7L T4 66 B5 6T - 71

Average 69 66 68 74 78 75 73 74 BT 68 68 71
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ANNEX 6 RESULTS OF SAMPLING DATA ON PADDY
YIELD IN PILOT FARM AND PROJECT AREA

C PILOT FARM )

N NO. OF [GAIN AT |STRAN AT |MOISTURE | AREA | GRAIN ¥T [ YIELD | ACTUAL

DATE | PLOT XO. | VARIETY | HILLS | FIELD WT | FIELD WT | CONTENT Ay YIELD

' ke ke % nf M.C.kg |tonfha| ton/ha
1/12/86 | Al iR 54 326 9.10 | 22.20 | 18.5 12.0 8.62 | 7.18 |2.18|7.95
17/11/86 | A2 IR 54 312 12.24 | 17.550 ] 20.9 12.3 11.26 | 9.15 | 2.558.50
17/11/86 | A3 IR 36 225 9.81 | 17.65 | 15.5 13.0 9.64 | 7.45 |1.996.63
20/11/86 | A4 (R 54 237 i2.15 | 23.30 | 16.3 12.6 1.82 | 8.85 {2.709.00
20/11/86 | A5 IR 54 233 9.90 | 21.50 | 20.8 10.3 9.12 | 8.85 |2.73]8.69
21/11/86 | AB IR 54 420 12,87 | 28.80 | 19.5 12.0 12.04 {10.03 {2.63{8.75
25/11/86 | AT IR 54 405 11.70 | 21.30 | 18.0 12.0 .15 | 9.99 |2.50|8.35
25/11/86 | A8 IR 54 206 7.83 | 23.20 | 18.2 11.0 7.45 | 6.78 |2.06|6.88
26/11/86 ] A9 IR 54 207 8.28 | 17.70 | 19.4 12.0 | 7.76 | 6.47 [L.81]6.37
24/11/88 | ALD IR 20 212 8.2 1710 | (7.4 12.0 7.95 | 8.65 |1.73{5.75
3/12/86 1 Bl IR 20 196 7.47 | 18.80 | 1.8 | 12 7.13 | 6.00 |1.354.50
24/11/86 | B2 IR 54 274 9.81 | 20,90 | 18.6 12 9.74 | 7.74 {2.40{8.00
29/11/86 | B3 IR 54 160 6.66 | 14.20 | 19.9 8.6 6.20 | 7.21 [2.44(8.04
22/11/86 | B4 IR 54 244 8.64 | 17.30 | 18.8 12 8.16° | 6.80 |2.44(8.13
23/11/88 1 BS IR 54 208 8.66 | 13.60 | 18.5 8.9 | 6.31 | 6.37 |2.107.00
18/11/86 | BI IR 54 180 7.20 | 16.4 20.7 1.6 §.64 | 7.27 |2.40|8.00
22/11/86 | B8 IR 54 138 6.75 | 14.3 20.7 7.8 8.92 | 8.18 [2.18]7.%5
29/11/86 | Cl IR 54 228 11.70 | 198 18.2 10.0 10,13 | 8.27 | 2.46|8.19
29/11/86 | €3 IR 54 231 9.54 | 22.4 18.3 12.0 9.06 | 7.55 {2.18(7.25
29/11/86 | C4 IR 54 162 4.86 | 10.0 18.4 1.5 4,81 | 8.15. |2.4018.00
1/11/86 | €5 IR 54 127 §.66 | 13.4 17.8 1.5 6.36 | 8.49 |2.40(8.00
29/11/86 | €6 IR 54 135 7.02° | 13.0 195 1 7.5 6.57 | 8.76 |2.898.63
22/11/86 |  CT IR 54 245 9.09 | 19.0 18.7 12.0 §.50 | 7.16 |2.638.75
22/11/86 | 8 IR 54 242. | 1215 | 17.4 18.6 12.8 11.50 | 8.98 [2.21]7.38




( PILOT FARM )

T NO. OF |GAIN AT | STRAN AT | NOISTURE | AREA | GRAIN WT|YIELD | ACTUAL |
DATE | PLOT NO. | VARIETY | HILLS | FIELD WT | PIELD WT | CONTENT AT 14% | YIELD
] ke ke % ot [H.C.kg ton/ha [__ton/ha
| | o Bl
3/12/86 1 D1 IR 20 | 292 7.92 | 17.3 18.1 12.0 7.54 | 6.28 |1.95(6.50
18/11/86 | D2 IR 54 | 236 -9.63 | 181 9.4 12.0 9.02 | 7.52 |2.48|8.25
18/14/86 | D3 IR 54 185 8.24 | 17.5 21.8 12.0 7.49°| 6.24 |2.48|8.95
18/11/88 | D4 IR 54 | 47T 6.03 | 125 | 196 | 12,0 5.64 | 4.70 |2.03]6.75
gf/ss | D5 | IR 54 207 8.87 1 16.1 18.7 19.0 7.90 | 6.50 |1.956.50
22/11/86 | Db IR 54 180 9.5¢ | 13.0 18.8 1.3 9.00 | 7.96 12.066.66
22/11/86 | DT IR 54 263 8.55 | 17.7 8.8 | 139 8.07 | 6.12 |1.886.25
2511786 | D3 18 54 957 7.83 | 17,7 17.7 12.0 7.49 | 6.24 |1.85 5.5
95/11/86 | DI IR 54 246 8,37 | 15.4 7.4 | 12.0 8.04 | 6.70 [1.73{5.75
17/11/86 | Dil IR 20 333 7.5 | 18.9 18.9 12.0 7.13 | 5.94 {1.13|7.50
170788 ) IR 38 288 785 | 18.4 18.4 12.0 7.28 | 6.05 }1.13)7.50
28/11/86 | Bl I 54 299 | 1071 | 18.5 16.4 12.9 10.41 | 8.68 |2.85[17.50
27/11/86 | . E2 IR 54 281 8.82 | 15.8 19.1 12.0 3.30 | 6.91 |2.3317.15
at/11/88} B4 iR 54| 264 9.83 | 16.8 20.1 12.0 8.95 | 7.46 |2.21]7.38
21/11/86 | E5 IR 54 278 10,44 | 21.8 i8.5 12,0 3.80 | 8.24 {2.31!7.63
18/11/86|  E6 IR 54 209 8.00 | 18.9 7.6 | 12.0 7.67 | 6.40 |2.18]7.%
26/11/86| T 1R 54 950 9.99 | 26.1 8.3 12.0 .50 | 7.91 |2.408.00
21/11/86 | ES (R 20 220 13.68 | 24.7 20.1 12.7 12.70 [10.00 [2.34 7.8
96/11/86 | E9 iR 54 279 893 | 21.1 21.8 | (2.0 7.93 | §.61 |2.18 (7.2
17/11/86 1 E10 IR 54 332 8.06 | 17.0 19.00 | 120 7.80 | 6.33 ]2.04 |6.80
97/11/86 | ELL | 1R-20 939 8.91 | 2L.0 22.1 22.0 2.01 | 6.67 11.806.00
3/12/88 1  FL iR 20 204 8.66 | 15.1 8.8 12.0 §.29 | 5.24 [1.80(6.00
3/12/86 { I3 IR 20 301 9.50 | 18.4 17.3 12.9 9.52 | 7.9 (1.65]5.50
3/12/88 | B4 R0 | 31T 8.46 | 22.0 20.5 1.9 7.82 | 6.57 |1.806.00
spa/es | B | IR 20 911 5.85 | 17.4 18.8 12.0 5.5¢ | 4.62 (1.56(5.18
28/11/86 |  F6 IR 20 199 6.75 | 32.3 8.0 12.0 6.44 | 5.36 5.3
26/11/36 [ FT fR 20 308 10.89 { 23.9 96.5 12.9 10.07 | 6.38 {2.36(7.80
%B/11/86 | 8 1R 20 194 8.9 | 22.5 18.5 12.0 8.44 | T7.04 |2.36(7.80
25/i1/88) P9 | 1R 20 83 | 990 | 229 | 181 12.9 9.43 | 7.86 |1.91]6.38 |
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( PROJECT AREA )

MO1STURE

DATE BLOCK | PLOT NO. | vARIETY NO.OF | GRAIN AT | STRAW AT | AREA- | YIELD | AV.YIELD
CONTENT | HILLS [ FIELD WT.| FIELD WT.
% kg kg of ton/ha | ton/ha
19.01.86 1 S.1-t 211 iR 54 25.0 230 9,72 25.2 12 7.08
” MS.1-1 211 IR 54 21.0 255 10.26 22.8 12 7.86 7.46
19.11.86 | MS.1-1 422 IR 54 19.0 282 11.16 | 25 12 8.75 7.35
o MS.1-1 429 IR 54 20.6 307 1.74 | 15.1 12 5.95
94.11.86 | MS.1-1 109 iR 54 19.7 185 6.75 19.9 12 5.25 |
” MS.1-1 109 IR 54 23.5 258 7.56 23.6 12 5.60 5.43
94.11.86 1 MS.6-3 207 | IR 54 24.5 200 7,74 24.6 12 5.66
“ MS.6-3 207 IR 54 925.9 156 4.67 14.5 i2 3.35 4.5t
24.11.86 | MS.6-3 104 IR 54 9.2 240 .72 27.21 12 7.33
2 HS.6-3 104 IR 54 22.5 214 8.37 8.9 12 6.29 6.8
25.10.86 | MS.8-3 213 IR 54 25.3 292 8.55 19.5 12 6.20
" MS.5~3 913 IR 54 27.3 956 10.44 7.85 12 7.33 §.10
s ¥S. 8-3 213 IR 54 25.5 221 5.82 12.82° 12 | 4.77
25.11.86 | MS.6-3 115 iR 54 23.5 192 £.88 12.72 12 5.10
o MS.6-3 115 IR 54 25.4 210 - §.44 18.20 12 6.82 5.96
95.11.88 | ¥S.2-2 402 IR 54 19.1 270 7.65 18.72 12 5.99 5.45
” MS.2-2 402 IR 54 25 286 6.75 14.62 12 4,90
3.12.88 | MS.6-2 402 IR 54 19.1 221 13.68 33.7 12 10.72
” HS. 6-2 402 IR 54 21.7 217 11.88 31.8 12 9.01 g.87
4.12.86 | MS.6-1 107 16.5 231 7.65 21.55 12 6.18
5.12.86 | MS.6-1 710 18.9 250 99 18.0 12 7.1 5.30
#” MS. 6-1 110 19.8 231 3.6 6.7 12 2.82
5.12.86 | MS.6-2 408 IR 54 14.3 204 8.59 17.6 12 6.71
” MS. 6-2 406 IR 54 19.4 232 7.97 20.2 12 §.22 6.47
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( PROJECT AREA )

. T .
DATE BLOCK | PLOT NO. VARIETY |MOISTURE| NO.OF | GRAIN AT | STRAW AT | AREA | YIELD | AV.YIELD
. . | CONTENT | HILLS | FIELD WT.| FIELD WT.|
. _ % kg kg nf | ton/hai ton/ha
26.12.86 | MS.4-1 505 IR 54 28.0 258 8.7 4.3 1z 6.45 6,03
26.12.86 { MS.4-2 505 IR 54 25 230 1.1 24 12 5.60
26.12.86 | MS.5-2 507 - iR 54 25.5 225 10.08 21.8 12 7.27 6.30
“« MS.5~2 507 (K 64 24.3 327 .84 6.0 {2 6.33
29.12.86 | MS.2-2 318 1R 54 t7.y 303 §.28 15.9 12 6.65 5.92
~ HS.2~2 318 {R 54 (7.2 ety 6.48 (2.6 {2 5.19
29.12.86 | M5.6-1 507 IR 20 |  i3.1 196 §.21 10.9 12 5.22 .83
“ M3.8-1 507 IR 20 4.1 (381 7.74 1.8 12 §.44
31.12.86 1 MS.2-1 409 .iR 54 24.4 178 9 18.2 12 §.59 4,15
MS. 21 409 IR 54 22.4 176 3.6 5.3 12 2.70
31.12.86  HS.1-3 | 807 IR 54 19.5 258 6.3 14.5 12 4.91 4.28
HS.1-3 BO7 ik 54 8.5 300 4.5 4.8 12 3.64
1. 1.87 | MS.1-=3 505 It 54 .13.7 271 . 8.55 18.5 12 6.73 7.8
“ MS.1-3 505 IR 54 8 268 10.44 24 13 .29
5. 1.87 | MS.4-2 202 IR 20 17.9 . 202 $.03 12.4 12 4.79
MS.4-2 202 IR 20. 18.5 169 5.21 15.0 12 4.9 4.8
6. 1.87 ] MS.4-2 408 IR 20 18.2 257 1.74 1.3 i2 6.13
” MS.4-2 408 IR 20 14.5 224 2.1 3.8 12 2.23 4.13
7. 1.87| MS.3-1 | 112 IR 54 18.2 183 6.12 4.0 12 4.79
M5.3-1 112 IR 54 19.5 217 10.62 32 12 8.28 .54
7. 1.87 | MS.1-2 505 IR 54 | 209 292 11.16 31.1 12 8.9% 7.71
“ MS.1-2 605 I 54 1 20.9 329 9 35.3 12 5.89
8. 1.87 | MS.3-1 109 iR 54 19.1 273 9.36 26.4 12 7.28 6.83
MS. 3-1 189 [F T S R Y ) 206 8.01 32.8 12 6.38
g, 1.871 MS.8-1 s 1 IR 54 15.60 229 -8.28 23.50 12 6.77 5.76
MS.3-1 i1 IR 54 17.60 257 5.94 4.9 12 4.74
4. 1.87 ¢ HS.3-2 143 IR 84 17.76 241 8.46 17.2 12 6.74 7.19
M5.3-2 | 103 IR 54 17.3 199 9.54 24.2 12 7.64
14. 187§ MS.3-2 102 IR 54 20.9° 2317 8.19 23.3 12 6.30 6.52
| M5.3-2 102 IR 54 3.5 253 8.64 18.9 L 12 6.73 80.1
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ANNEX 7 RESULTS OF SURVEY ON BEARING CAPACITY

Design bearing capacity of the construction site should be determined by synthetic
examinations based upon the results of ficld survey and the existing boring data carried out

near the construction site.

1. Results of survey using cone penetrometer

Eqﬁipmem used

Survey site

Results of survey

cone penetrometer, section area of top cone 3.23 cm?

2 points within the construction site (see the following map), 2

times of survey were carried out at each site

Survey Site No.1-

ist Time 2nd Time

Depth
from GL _
Gauge Q ga (t/m?) Gauge Q ga (t/m?)
10 - -
20 : : |
30 91 40 18.6 113 50 23.2
40 80 35 16.3 142 62 28.8
50 84 37 17.2 128 56 26.0
60 95 42 19.5 125 S5 25.5
70 93 42 19.0 135 59 - 274
80 134 59 274 142 62 28.8
90 181 80 372 171 75 34,8
100 not measurable not measurable
110
120
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Survey Site No.2

Depth : :
fomGL 1st Time 2nd Time
Gauge Q qa (t/m?) Gauge Q ga (t/m?)
10 - _
20 - -
30 72 32 14.9 75 33 153
40 188 83 38.5 140 62 28.8
50 not measurable 178 78 36.2
60 not measurable
70
80
Therefore, o
Q
Ga=axp
qa : Equivalent Allowable Bearing Capaicty,
kgfem?, safety factor 3
Q : Maximum Penetrating Resistence of Cone,
number on gauge x (.44
A :  Arca of Cross Section of Cone
a : Conversion Factor for Allowable Bearing
Capacity, (.15 - 0.20 (in this case,
0.15 applied)
To MOSHI
g g
N 2 No.1 S
\ —— @ M2
@ —
t[ 100m 80m
LLOCATION OF SURVEY STTE
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2. Result of survey using hand auger ( survey sites arve the same as where the cone

penetrometer survey was carried out ).

Survey Site No, 1

Depth 0-70cm Clay, Sand, Silty Loam
70 - 100 cm Gravelly Sandy Clay
more than 100 cm too hard to excavate
Survey Site No.2
Depth 0-40cm Sandy Clay _
40 -70 cm Gravelly Sandy Clay (hard)
more than 70 cm too hard to excavate

3. Boring data

According to boring data carried out at a place about 1 km SE of the construction site,

geological condidons were as follows:

Depth Geological Conditions N Value

0-80cm Loam -

80-245cm Gravelly Sandy Clay 5-10
245 -310 cm Clay Gravel 10-25 -

310 - 368 cm Gravel 10 - 50

Also see attached data sheets.
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Boring Data ( 1/2)

HOLE=NO. B 3
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Boring Data ( 2/2)

DRILL LOG -

HOLE “NO. A-R-7 SHEET NO.

QF

Aon

"L

ry

_'.r

% CORMETEACT 03 NLLATIYEK DERSIVY
S UPANEe S0iL CEATMPIATION
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ANNEX 8 COUNTRY DATA

1. BASICINDICATORS

1.

L b

oo -l Oy e

14.

11

12,

13.

Name of Country
Capital
Data of Independence

Arca of Territéiy
Population
Population Density

Population Growth Rate

Life Expectan_cy'
Political Con'dfuions

(1) Formof goverllment

(2) Form of national assemibly

(3) Political party

(4) Sovereign (President)

Religious Conditions

Langtlagcs

Racial Conditions

Education
(1) Education System

United Republic of Tanzania

Dar es Salaam

February 9, 1961 (Tanganyka) |
December 10, 1963 (Zanzibar)
945,100 km?

21.2 million persons (estimate in 1985)
22.4 person/km? (in 1985)

3.4% per annum

52 years old (in 1983)

Constitutional Republ'ican Form

the Single-Chamber System of National
Council .

only one party is recognized, namely, Chama
Cha Mapinduzi; CCM _

(which means the revolutionally party)

Al Hassan Mwinyi

(took the position on Nov. 5, 1985)
Traditional Animism, Christianity and Moslem
are accepted. _

Proportion of the believers of each religion to
total populaﬁon is 40, 30, 30%, respectively.
Swahili is the official language.

English is also prevalent.

African Negro takes 98% of total population,

~and others are indian, Arab and a few White.

African Negros are predominently of two
groups, namely, Bantu and Nilotic, 95% of
the total population is Bantu.

Divided into primary school (6 years),
secondary school (4 years of 1st curriculum
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and 2 years of 2nd curriculum), university (3
years) and various professional training
schools.

Number of schools, teachers and pupils by
each system in 1983 are as shown below;

Kinds of School No. of Schools ~ No, of Teachers 'No; of Pupils
Primary School 10,044 85,476 3,552,923
Secondary School 70 2,213 71,219 -
University 1 752 - 3,877

Professional Training School 40 967 10,568

Source: Ministry of Education, Tanzania

(2) Primary school enrolment @ 90% (the proportion of the population of the
age-group of 7 10 13 years old)

(3) Adult literacy ¢ 79% (in 1980)
14. Geographical Conditions

Tanzania is composed of a continental part (Tanganyika) and two islands on the
Indian Ocean, anmely Zanzibar and Pemba, and located betweer_l'iat_i_tlide 198 and
11945'S and between longitude 29°20'E and 40°38'E. The geography of the country is
characterized as follows; eastern Iow'l'ands_, central highlands and western mountainous
area. Climatic conditions are largely divided into tropical oceanic climate in the eastern
coastal area and both Zanzibar and Penba islands, savanha climate in the ceht_ral
highlands, temperate constant-sprihg climate in north M. Kilimanjaro area, and tropical

forest climate on the western lake-shore area of Tanganyika.

Annual rainfall varies by region. In the westemn .Iake shore region, for example,
annual rainfall is expected to be 750 mm at the minimum. On the other hand, in the
central highland rcgion, rainfall varies year. In the coast region of the Indian Ocean and
both islands, about 500 mm of annual rainfall is expected. The rainy season is divided
into the great one (April to May) and the small one (November to February).
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I1. SOCIO-ECONOMIC INDICATORS

1. Trend of Gross Domestic Product (GDP)

Ttem 1980 1981 1982 1983 1984 1985
GDP At Market Price (Million Tsh.) 50,839 60,508 65,976 75,658 91,576
GDP At Market Price (Million US$) ' _ 6,140 6,520 5922 4,948 5242
GDP Aj Factor Cost _ ' '
- at current price (Million Tsh.) 38,657 45,193 54,845 60,702 68,761
- at constant (1976) (Million Tsh.) 12,217 12,013 12,248 12,177 12489
- real increase (%) 31 17 20 06 26
GDP per caput : ;
- GDP at market price (Tsh.) 2,704 3,151 3,332 3,691 4,320
- GDP at market price (US$) 327 340 299 241 247
- GDP at factor price
at current price (Tsh.) 2,136 2404 2857 3,066 3,354
at constant (1976) (Tsh.) 675 639 638 615 609
real increase (%) 5.3 0.2 36 -1.0
Population (Million) _ 181 188 192 198 105 212
Exchange Rate 16 US$1.00 (Tsh.) 820 8.28 928 1114 1520 1747

. Sdurce: Bank of Tanzania

2. Gross Domestic Product by Tndustrial Origin (at 1976 constant price)
{Unit: Tsh. Miliion)

Ttem | 1982 1983 1984

Agricutlure 5,570 (45)% 5,620 (46)% 5,773 46)%
Mining & Quarrying 97 N 91 D 93 H
Manufacturing 741 ®) 676 {6} 586 {5)
Elecricity & Waler 214 (2 210 ) 223 2
Construclion 463 @ 313 3 294 2)
Commerce 1,239 (1) 1,234 (10} 1,227 (10}
Transport _ 847 ) 738 ©) 822 Q)
Finance 1,008 &) 1,026 (8) 1,055 (8)
Public Administration & 2,067 (an 2,269 {18) 2,416 {19)
Defence

Total 12,248  (100) 12,177 {100y 12,489  (160)

Source; Bank of Tanzania
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3. Currency Unit, Trend of Exchange Rate to U.S. Dollar

(1) Currency Unit : (Tanzania Shilling Tsh.)

(2) Trend of Exchange Rate to U.S. Dollar

(Unit; Tsh.)

Trem 1982 1983 1984 1985 1986
‘Exchange Rate to US$1.00 928  11.14 1529 1747 27.64%
* Avcragé as of Sep. 1986.
Source: Bank of Tanzania
4. Consumer Price Rate _
' (Unit: %)
Item 1981 1982 1983 1984 - 1985
Annual Inflation Rate 250 289 27.1 36'.-0_ 27.0
1970 = 100
Source: IMF Data
5. Trade Structure
(1)' Trend of Foreign 'I‘rade o
' (Unit: .Tsh.mn)
Ttem 1980 1981 - 1982 1983 1984 - 1985%
Export (£.0.b) 4102 4807 4230 4139 5661 5440
Import {¢.i1.f) 10,308 10,047 10,519 8,877 11,953 15552
Balance 6,116 -5240 -6289 4,738 -6292 -10,112

* Bstimate

Source: International Financial Statistics, IMF
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(2) Main Commodities Traded (1984)

1) Exports

2 ). Imports’

Ttem Amount Ratio

(Tsh.Mn")_ (%)

Item Amount Ratio
(Tsh.Mn.) (%)

Coffee 2,216 39.1

Machinery & 3,843 32.1

Cotton. 713 12.6 equipment
Cashewnuts 439 7.8 Mineral fuel, 2,404 20.1
Tea . 330 5.8 Mamifactured Goods 2,115 17.7
Sisal 146 2.6 Chemicals 1,561 13.1
Cloves 136 2.4 Food 1,111 9.3
Tobacco - 110 1.9 Others : 919 7.7
Diamonds 71 1.3
Others 1,500 26.5

Total 5,661 100.0 Total ’ 11,953 100.0

Source: Ministry of Planning and Economics. Tanzania

3) Main Tradin g Partners

1) Export to:
(Unit:r Yoy

9 of Total Value

Country 1982 1983
West Germany 15.6 17.0
UK : 123 139
Netherland 6.9 7.9
Switzerland - 6.3
Italy 7.5 5.5
Algeria 2.5 4.5
Japan 7.1 4.5
India 6.7 -
France 1.3 3.4
Hong Kong 4.3 2.8
USA 4.9 2.7
Finlaond 1.5 2.2
Blgaria - 2.1

Source: UN Trade Statistics

2) Imports from:

(Unit: %)

9% of Total Value

Country 1982 1983
‘United Arab Emirates 6.0 14.8
UK 11.6 13.4
West Germany 11.8 12.2
Japan 8.5 10.8
India - 5.2
Belgium 4.5 5.0
Netherland 6.4 4.8
Libya - 4.7
Italy 3.3 4.6
USA 3.6 3.4
Iran - 3.3
Sweden 3.3 2.7
Bahrain 4.9 2.4

Source: UN Trade Statistics
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(2)

Yage Employment by Sector

(Unit: 1,000persons)

(3) Vage Earnings

(Unit: TSh./sonth)

lten 1980 1981 1982 1983

Hinimum monthly wage 480 600 600 600
Average monthly wage 768 827 631 1,275
Sector

Agriculture 422 456 491 529

Hanufacturing 792 850 916 964

Construction 573 615 662 108

Transport 1113 1,288 1.389  1.529

Commerce 920 1.023 1.182 1,231

Governaent 740 799 663 932

(Source : Bureau of Statisties.Government of Tanzania )
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Sector 1974 | 1980 | 1981 | 19sp |% of sharo ¥ ol charge

| - R 1982 1874/82
[ hgriculture 124.0 | 130.1] 119.5| t37.1 20.3 10.8
Hining & quarring 4.8 5.9 6.6 7.4 i.1 54.2
| Manufacturing §4.9| 105.8| 104.3| 120.9 17.9 86.3
Utitities 6.0 19.5] 24.0f 22.3 3.3 38.5
Construetion 72.8 48.7 45.8 52.71 7.8 -27.8

Commerce 25.3| 38.1{ 34.6| 39.8] 5.9 57.3
Transport & Comsunicatio 45.2| 58.3| 52.2| 62.8 5.3 38.9
Finance = T.41 13.91-.17.5 16.2 2.4 118.9
{ Public Services 123.7] 182.0| 209.4] 216.1 32.0 74.7
Total | 484.2 | 602.3| 613.7| 675.8)  100.0 39.5

(Source: Economic Survey 1982. Government of TanZania )




7. Batance of Payment

(Unit: USSMa.)

ltem 1980 1981 1982 1983 1984 1985

Export ({.0.b) 505, 4 563.4 413.0 378.8 366.7 340.9
Jmport {c.1:f) 1,219.9  £,473.6  1.094.6  B18.8  839.3 972,90
Trade balance -T14.5  -610.2 -~ -681.6  -440.0  -~-472.86  -631.1
Services (net) 9.1 70.0 38.9 23.2 12.5 21.0

(receipts) (178.9)  (195.8)  (117.3)  (108.1)  (107.4)  (129.D)

(payments) (159.8)  (125.8) (78.4) (84.9) (94.8)  (108.0)
Official tramsfers(net) 106.9 107.5 93.7 84.4 98,5 104.5
Private transfers(net) 21.8 22.5  25.4 18.9 62. 4 130.0
Current account balance ~586.7 -410.2 ~523.6 -313.5 ~301.5 ~375.8
Long~tern capital(pet) 166.3 178.9 240.5 134.0 123.17 86.0
Short<term capital (net) $0.5 160.7 .57.8 101.8 109.8 -32.0
Capital account balance 226.8 280.6 298.1 285.8 233.5 64.0
Errors & omissions 48.6 34.8 -48.9 -171.3 -182.5  ~115.5
Counterpart items 7.0 6.0 ol v . ' e
Exceptional financing 110.% 111.9 9.7 6G.6 49.0 100.0
Overall balance ~174.%2 23.1 ~182.7 -188.4 ~301.5 -327.1
Net forelgn assetis 22.0 18.5 158.5 -26.3 ~19.0
Payment arrear 152.2 4.6 164.2 214.7 220.5

(Source : Bank of Tanzania.Goverament of Tanzania )
8. Public External Debt
o ; (Upit: US$Hn.)

_ e 1980 1981 1982 1983 1984
Total. inch. undisbursed 2.982.0 3,133.9 3,234.5 3,380.9 3.186.4
Disbursed only ' 2,010.7 2,188.8  2,390.8 2,584.2  2,593.7
Official ereditors : 1.576.8  1,734.5 1.800.7 2,096.8 2.132.1

- Multilateral 562.5 881.8 795.6 885.0 997.1

—Bilateral 1.014.4 1.052.7 1,201.8 1.211.8 1.135.1
Private creditors 433.8  _454.1 487.5 . _487.5 461.5

—Suppliers 210.7 203.3 189.8 189.8 171.4
" —Plnancial markets 223.1 250.8 297.7 297.7 29072
Debt service: 75.7 73.8 65.4 85.4 71.3

—Principal 38.8 40.2 29.8 29.8 41,0

— Interest 37.0 33.6 35.6 35.6 30.3
Pebt service ratio (%) 10,7 §.1 i1.2 14.1 -

| Disbursed debt/GNP (%) 41.1 40.5 46.9 58.9 65.0

(Source : Wor!d Debt Tables. World Bank)
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Q. Public Finance

(Unit: TSh.Mn.)
Iten 1981782 | 1982783 | 1983784 | 1984785 | 1985786
Revenue 10,101 11,818 13.995 18,855 20,160
Tax revenue 9,078 | 11,252 13,407 18,231 | 19,300
Non-tax reveue 1.023 587 588 624 860
Expenditure 19.182 18,442 20.894 25.699 27,403
Recurrent Expenditure 13.980 14,062 16,174 20.376 21.782
Developnent Expenditurd  5.196 | ~ 4,358 |  4.7331  5.308| 5,608
Lending 6 ~21 -21 15 15
Overall Deficit -9.081 -6.623 -6, 891 ~6. 844 -7, 243
Fund procurement - '
Grant 1656 | 1.593|  L.234| 1.892]  1.685
Net foreign borrowing - 1.204 970 230 608 -9
Yot domestic borroving | 5.008|  4.472| 5,581}  4.260|  5.567
Adiustment _ 1,213 ~412 154 84 -
(Source : IMF &E¥P
i0. Expenditure by Purpose
(Unit: TSN.Mn.)
_ Iiem 1981782 1982, 83 1983784 1984785
Public debt 3,300.1 4.337.3 8.002.5 4,556.2
General services 3,168.2 3.198.1 - 3,919.2 6,297.7
Social services of which: §.299.8 5.736.0 - 7.413.2 6.13L.5
(% of education) (39) CTS RN €1 (33)
(% of health ) (16) (18) (15) (186)
Eeonomic services of which: | 6.101.6 5.34L.8 6.912.6 7.538.2
(% of agriculture) (23) (28) -(33) (30)
(% of infrastructure) (44) (39) (36) (28)
Others 485.1 4.415.8 2,072.5 3.677.8
Total 19,354.8 23.029.0 23,330.0 28.,202.4

(Source : Bank of Tanzania.Governaent of Tanzania )
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11, Trade with Japan

(1) Trend of Trade
{(Unit; USHM¥n.D

|ten 1979 1880 1981 1982 1983
Exports to Japan 28.6  23.2  18.B 18.0  18.4
luports from Japan 71.9 113.3  93.4  90.8  75.2
Balance -43.3 ~-90.1 ~T4.8 -72.8 ~56.8

(Source: Statistics of Japanese Custom)

(2) Main Commodities Traded (1983)
(Unit: USS 108 )

Exports to Japan ‘loports from Japan

ftem Awount ltem Amount

Coffee 13,325  Rice ¥ 12.558

Cord and Netsf [.881 Steel coil 12.383

Cioves © 690 Automobils T.619

Shrimps §18 Steel Plates | 4.501
Sisal 800 Communication , 449 % Defered payments based on

Equipment official assistance

(Source: Statistics of Japanese Custom)

12. Gross Official Forelgn Reserves

(Unit: USSHn.)

ltem 1981 1982 1983 1984 1985

Foreign Reserves 52.8 38.1 62.5 38.3 38.8

(Source: 1HF Data)
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1. NATIONAL DEVELOPMENT PLAN

1. National Development Plan

(1) Past National Development Plans

Although the Government of Tanzania had implemented the First, Second and Third
5-year Plan since the middle of 1960's, the Forth 5-year Plan was suspended and introduced
the National Economic Survival Program (NESP) in 1981 as an urgent countermeasure, to
cope with the rapid economical decline towards the end of 1970's. The Government further
took the Structural Adjuétméht Program (SAP) for the rehabilitation of national economy.
However, the antici'p:atie'd fesult was not realized sufficiently, because of the extreme lack of

First 3-year Plan

- First S-year Plan

Second 5-year Plan

Third 5-year Plan

Fourth 5-year Plan

National Economic Survival Program (NESP)

 Structural Adjustment Program (SAP)

foreign exchange.

(2) Current National Development Plan

The Economic Recovery Program (ERP) was launched in 1986 for the period
1986-1990. In the ERP, the target arinual growth rate of GDP was set at 4.5% on an

average to be attained by the following manner:

Increase of agricultural production both for food crops and export crops was given first
priority in the program. In order to attain the target, a development fund of US$143 million
was projected to be invested mainly in; i) strengthening of extension services and research

Achievement of food self-sufficiency through increased agricultaral production.

(1961-1963)

- (1964-1968)

(1969-1973)
(1974-1980)
(1981-1986)
(1981/81)

(1982-1985)

Gaining of foreign exchange by the means of export promotion,

Rehabilitation of major social infrastructure,

Amelioration of the rate of operation in existing factories, and

Improvement of the condition of revenue and expenditure of the national finance.
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works, ii) stabilization of farm inputs supply, iii) acceleration of irrigation development, iv)
promotion of estate development and v) rehabilitation of foundatio for production of export

Crops.
2. National Budget

The national budget in 1986/87 is as shown below:
: (Tsh. million )

Expenditure Total ' 55,596 Revenue Recurrent 33,620
Recurrent 39,736 ' Grants & loans 17,333
(increase by 82% of 1985/86) for foreign donors
Development 15,860 Non-bank borrowing 2,143

(increase by 183% of 1985/86) - _
Bank borrowing 2,500

Source: Daily News, 20 June, 1986.

This budget was constructed as the first year'é national budget for the périod of ERP,
and was set to increase by about 100% over that of Tsh. 27,403 million i in 1985/86. The
larg,e budget increase reflects the devaluation in April 1986 recommended by IME. The
amount of Tsh. 17,333 million, which is larger than the estimated development expenditure,

was requested in grants and loans from foreign donors.

Such countries as Sweden, West Germany, Holland, Norway and Japan are the donor

countries, together with international orgzir_lizations like IDA.
Agriculture takes the largest share of the development bﬁdgct with 28.2%, followed'by

economic services (24.1%) and social services (19.3%), while industry is accorded a low

priority at 8%.
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