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PREFACE

In response to the request made by the Governmént
:of the Democratlc Socialist Republlc of Sri Lanka the
Japan Internatlonal Cooperation Agency {hereinafter

| referred to as JICA) as the Executing Agency for
‘Technical Cooperation Programs of the Governmeht of
Japan has sent a Japanese expert team (hereinafter
referred to as the Team) to Sri Lanka,to conduct a
detail design_Study (hereinafter referred to as the
Study) on_the'Integrated Agricultural Development
Demonstration Project in Mahaweli Area (hereinafter
referred to as the Project).

The Team arrived at Sri Lanka on 5th February 1985,
together w1th the Implementation Survey Team headed by
Mr. T. Tauchi who left Sri Lanka on 13th February after
signing of the Record of Discussion {(hereinafter referred
to as R/D).

The Team visited the relevant sites of the Proiject
from 8th to.26th February 1985 to undertake the Study
and to hold necessary discussions with concerned personnel

in the sites.

This Field Report has been prepared in line with the
said R/D signed on 11 February 1985, and its contents’
include the "Design Advice" on the facilities to be promptly
constructed by the Government of Sri Lanka and "Preliminary
Design"'of the remaining facilities which will be finali-

zed in the home office as the detail design.

Finally the Team expresses the hearty appreciation

to the concerned off1c1als and engineers who extended their

close cooperation to the Team.
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I  GENERAL DESCRIPTION

1.1 _Scopé of the Study
' The scope of the stud

: y includes principally the
following: .

(1) Collection of necessary information and datas

7 (2) Site Survey of the project site selected in
the Unit 1, Block 302, System ‘'C‘,

(3) Advice the MEA on designing the.necessary
facilities for the Project listed in Table -1,

(4) Detail Design of the facilities listed in Table -1,

(5) Selection of the machinery and Equipmeht for
the rice processing facilities.

~{6) Detail design of experimental and demonstration
' farm.

(7} Preparation of Field Report.

(8) Preparation of Draft and Final Report after
detail design in home office.

(9) . Preparation of Tender Document

The facilities to be adviced, designed or selected
are tabulated in Table - 1.



Table -~ 1,

STUDY ITEMS AND SCOPE

Study Items o ) Study Scope

A. Building for Common Facilities
L. Tractor Shed . A ‘Design
2. Workshop : - —~do-
3, Buildings for Seed cleaning ~do-
and parboiling plants .
4, Office expansion ' . Design Advice
B. Common Utilities
1. Water supply for:
~ plant facilities : Degign
- office & quarters _ Design advice
2. Power supply ~do-
3. Telephone facility ~do-~
C. Project Facilities
1. Residence_for_éxperts
- existing house . Design advice
~ new house _ _ ~do-
2., On-farm shed Design
3. Mill building : ~-do-
D. Plant Facilities
1. Layout for seed cleaning ' Design
and parboiling plants
2. Layout for milling units ~-do-~
3. Machinery and equipment for: .
- seed cleaning: Selection
-~ parboiling -do-~
- rice milling —-do-
E. Experimenta1 Farm_
1. On-farm access for observation Design
2. On-farm ditch ' -do-~-
3. Improvement of on-farm turnout ~do -~
4,  Fencing work for farm ~do-
5. Experimental and demonstration farm Adjustment
6. Review of drainage canal Review & check
7.  Concrete paddy dike for Design

water management test lot




1,2 - Major Activities and Progress

The najor activities of the Team is presented
~in Table - 2,

The Team has collected the data and 1nformat10n
and completed the layout of all necessary facilities
in Colombo after site investigation. After submission
of this Field Report the Team will depart Colombo on
10 March for Japan to prepare the detail design
and other necessary document in their home office
and will complete the work by the end of April
1985,



" Table - 2 .
MAJOR _ACTIVITIES

Date Work Ttem
“Feb., 5 Arrived at Colombo.
6-7 Courtesy cail‘ahd data collection
8 (Cdlomboftb System_fC') . ' 1/
9-11 Reconnaissance and data collection™
12-15 Inspection of existing rice.
processing facilities in Anuradhapura.
16 Meeﬁing with RPM and Project Coordinator
{Mr. Sakamoto left for Colombo)
17 Data analysis and site reconnaissance
18-23 Plant: Inspection of the existing burner

e e

and facilities for rice processing in Anuradhapuraf

Architect: = Survey and Basic planning

Irrigation,

___________ Survey and data collection
24 Data collection, analysis and planning
25 Supplementary investigation and progress Jz‘e;;n:n:"t:inq}i
to RPM, '
26 (Site to Colombo) :
27-28  Meeting and data collection at JICA, MEA and Mg
Mar. 1-2 Data collection and layout
3-6 Preparation of Field Report
7 Meeting with MEA, etc.
8 Meeting at JICA office
9 Supplemental work
10 Depart Colombo for Japan

1/

=" Mr. Sakamoto, Team Leader,joined the R/D Mission. He
departed Colombo on Feb. 19 for Japan after meeting
with MEA on Feb. 18, '85,




CHAPTER IXI DESIGN ADVICE

2.1

General

A_design advice to the entire site plan of

rice processing center, office expansion, houses

for'Japanese_expert, electricity, water supply and

- communication facilities have been prepared based

on the field investigation, survey and discussion
with the concerned officials of Sri Lanka.

The accelerated action made by the Government
of Sri Lanka in order to initiate the necessary
construction is strongly recommended in accordance
with the following design advice.

Site Plan of Rice Processing Center

Zoning

Considering the operation of Rice Processing
Center and characteristics of each facilities the
zoning has been studied as illustrated in Fig. 2-1.

The forthcoming facilities in and around the
center is strongly recommended to be constructed

in line with the saild zoning.

Survey Stakes

The wooden survey stakes which are indicated
in the Fig. 2-1 and 2-3 with the mark of "+" were
established in this study by the Team and Mr.
Sangarandeniya, MEA surveyor, system 'C'., These
stakes shall be reserved as it is for the future

construction work.

Road

The proposed road has been planned with

maximum employment of existing road in due



consideration of future ﬁraffio. Ailiproposed
road shall’be'paved wiﬁhfgrével in the earliest
stage .of constructlon however ‘the Main road
startlng from main gate and endlng at plant
site shall be repaved by bitumen surfacing

providing the pedestrlan roads in both 51de'

‘of the sald road 1mmed1ately after the commp—

letion of all the plant in order to meet Wlth

the future trafflc

Landscaping

ALY the large and medium trees shall be
reserved as it is. The turfing and‘tree planting
shall gradually be arranged along both sides of
road and around the bulldlngs and houses.

Levelling for Plant Site

The selected area for the paddy processing
and milling plant has very gentle undulation.
Therefore, the MEA ie expected to carry out the:
stripping and levelling works in prior to the
construction of the building for the above

mentioned plant.

Fencing Work _
The special consideration for the fencing'work

shall be paid to the meteorological station,

power subStation,_ water source and other necessary

area_in_eQdition to the outer fencing work for the
entire Unit 1 area.

'Building and Housing
Office Expansion

The proposed office exPan31on is planned as

follows: (Fig., 2-2)

a) Renovation of existing parking space to the

~office specifically as conference room {office I):



(2)

Remodeling of existing large room for Japanese
experts and counterparts {(office II):

¢} The office ITI will be the office of Japanese

- Team Leader:

d4) Construction of 1aboratory,
) -t01let-

store and additional
e) Construction of display shed,

The first priority shall be placed to the aboﬁe
a). to d). to meet with the arrival of Japanese

expert. Accordingly the construction of display
shed has second priority,.

Houses for Farm Manager and Japanese Experts
(1) Yew House

A three modified grade IV houses and one modified
grade ITI twin house is planned to be located
at Ratkinda lakeside in the vicinity of the
north end of Ratkinda Dam (Fig.2-3). The
details of the houses are illustrated in

- Fig. 2-4 for Grade IV and Fig. 2-5 for twin
house.

The specific advices are listed as follows:

Existing House in Giranduru Kotte

One existing house in Giranduru Kotte will be
provided to one of the Japanese experts after its
redecoration The Team recommends that Mr. Bond's
house is the most appropriate to the above mentioned
house with the. same utilities requested to the

aforementioned (1) new house.



HOUSTING FOR FARM MANAGER & JAPANESE EXPERTS -

Housing areas shall have a harmonious appearance

and be in keeping with the Ratkinda,envifonment.l
Trees
In areas where construction is to take place only

under brushing and removal of small trees,

Rocks

Be available for landscape

Specifications

Specifications are the same as Grade III and Grade IV

Notes

Column for corridor/200D wood painted with varnish, external
walls/pointed joint painted white,roof/half round tiles.

Utilities Hall Living Bed  Bed  Bath Etc

RMI R.MII R.M R.M
Insect screen All rooms
Wood Screén
{(with net) : A
Fan{ceiling) X X X X
Bath tub b4
Hot water . '
‘supply (E) ' : X
Receptacle :
{wall mounted) 2 3 3 3 1

Rain watér tank will be provided in accordance with

- the ;equéSt madé'by the Japanese experts.



2_4 Electrlclty, water supply and communication facilities

2, 4, l Electr1c1ty

" The peak demand of electricity for the ptOject
| and requlred substation capacity have been estimated
at 230 KW and_400 KVA respectively.

A sufficiently capacitated 33 KV power
transmission line and old substatlon site are
_avallable in the progect site (fig.2-6(RA)),

This substation provided with 250 KvVA capac1ty
was establlshed for the construction of Ratkinda
dam, however, the electric equipment except pole,
'Wiré and foundation had been removed after the
completion of the construction work of dam.
Although, CEB Mahiyangana suggested the Team to
utilize the existing facilities, new construction
or sufficient rehébilitatioh will be necessary to
the proposed 400 KVA substation for the project.

‘After stepped down the voltage from 33 RV
. to 440 volt at the proposed substation, the
distribution line (440 volt, 3 phase, 50 Hz)
will be constructed in the earliest time of 1985
for the entire project area which approximate
‘alighnment is illustrated in Fig.2-6 (A) to (C).
Hence, the peak power demand of the plant
facility was estimated at 130 KW.

2.4.2 Water Supply

The maximum daily water supply has been
estimated at BO cu.m based on the daily demand
for the rice processing plant and the domestic
demand which are analysed on the basis of 20 cu.m

for the plant and 50 gallons/head/day for the

domestic use respectively.



The exlstlm;ground water sourdes are
avallable at the exlstlng off:ce Toda S
'temporary shed "and the. shallow well alonq

"o a creek flOW1ng about 400 meter north of the

”pr03ect area., However the Team judged that
the qround waﬁer sources . iﬂ_and'aroﬁnd the
_81te are relatively poorlin'bbth'quaﬁtity
and quality to meet with the project
requirement based on the water quality test
and the information collected at Water
Resources Board.

According to ﬁhe investigation the'surface
water in the exlstlng tanks is broadly
'utlllzed 1n System 'C‘_area. Therefore

"the water £rom Ratklnda Reserv01r can be
proposed for the water supply source for the
project with simpie'purification'in_the
concrete tank_en& necessary disinfection

such as chlorination..

The'Team's recommeﬁdatien for the water supply

system are presented in Fig. 2-6 (B) to (C).

The water purification tank composed of gravel,
fiber, little charcoal or'equivalleﬂt, etc
-shali_be constructed together with water tank.
A sample design for large scale facility is
available in MECA for the Area Center of
System 'B', ' | |

The propogsed pumnp of .the water source for
j_the p:dject can be specified approximately
as follows:

= Self priming pump (75 mm dia.)}

- Desigh discharge : 3 litters per second

at 7 meters for static suction head
and 30 meterg for total head,

10



The layouL for the water supply system
in Flg. 2-6 (A) to (C).

is illustrated

2:4.3 Telephone and Radio
1) Telephone

At least one telephone line or preferably
two llnes are recommended to be installed at

offlce‘and Farm Manager/Japanese expert quarters,

The proposed minimum slave stations of telephone
llnkage are as follows:

office : 4 linkage telephonesg
' one for Japanese Team Leader

one for Japanese expert's room.

Quarters

5 linkage telephones
one for Japanese twin house

one of each for two Japanese Gr.IV houses.

In addition to the above, one telephone facility
is required to the Japanese expert's house in

Giranduru Kotte.

2) Radio

The MECA's radio system communicable to Colombo
are established at18 stations in System 'C' and its
nearest station is located at the Ulhitiya Circuit
Bungalow. On the other hahd, MEA has 29 sets of
VHF radio system communicable within the System 'C'
area. One of the above system has already installed
at existing office in the Project area. The Team
récommends that one additional radio set will be:
installed at proposed Farm Manager's house in the

Japanese Expert's Quarters.

11
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CHAPTER III  PRELIMINARY DESIGN

3.1 General

- This chapter sbstracts the tentative 1ayout

of the fa0111t1es which will be flnallzed in home®
office as a detaile design.

3.2 Rice Processing Plant.

3.2.1 Cropping Pattern for Seed Farnm

.DevelOPment of an organized production scheme
for rice'seed has been the focal point of Government
of Sri Lanka it it's agricultural development pro-
gramme. The present rate of renewal of the certified
seed of improved varieties of paddy in use is in-
sufficiently about 10% in entire Sri Lanka. This
level is too low for a systematic seed production,
therefore in System 'C', MEA has planned to
establish a Government Seed Farm for 22000 ha. of
newly developed land. The paddy area of the seed
farm is 194 ha, and the cropping pattern, cropping

programme and varieties are as follows;

Cropping Pattern

{refer to Fig. 3- l)
‘Cropping Programme:

Age Group (months) Season
Maha Yala

44l 10% 6 0%
3% ' 30% 30%
3 © 0% 10%
Varieties:
Rge group (months) Variety
a4k Bg 11-11

Bg 400-1
3% . Bg 94-1
3 Bg 34-8

Bg 276-5
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MEA will provide this_certifiéd seed for each farmers
every 4 seasons.. Therefore the expectant rate of
renewal of the certified seed is 25% and this is the

target for the renewal rate in entire Sri Lanka.

3.2.2 Seed Prdéessing Plant
In this plan, the high quality seed harvested
in the seed farm is to be distributed to the
farmers for their sowing in subsequent crép
season. Accordingly it is necessary to clean
the paddy within 45 days as is judged'from
the fig. 3-1. The capacity of this Seed

Processing .Plant is as follows;

Seed Requirement Area in System 'C' 22000 ha.

CrOpping'Intensity ' 175%
Seed Requirement 5 pushel/ha
Renewal Pattern . 25%
Seed Requirement per year ' 1000t
per season 500t

Available Seed Processing Days per Season

45 days
Max. Cleaning Quantity per Day 12t
Capacity of Seed Processing Plant lt/hr.

{at 14% W.E. paddy)

Operating Hours 12 hrs.
(2 shift at peak time)

21



The flow-chart for Seed Processing Plant is as follows:
L

Weighing —=—w—zm

Sampling ——————3

Straw

Chaff

Dust “&=====—==[ PRE CLEANER

Sand

Stone

Husked rice <G——=——=——x{ GRDPARATOR

Broken rice

Notes:

WM—;
{ROUGH BADDY

DRYING FIELD

fgﬁCEIVING HOPPER

\

f

DRYER}

\
TANK

WEIGHING MACHINE J<&+l bushel or

2 bushel

SEWING MACHINE]

v
SEED |

Traditional threshing method tuéing cow or tractor)
is not recommended for the seed and proposed plant.-
Since this method not only causes to damage to

seed, but also produces heavy impure paddy. The
application of the Power thresher or Manual Threshex

is. recommended,



Parboiling Plant

On the Demonstration Farm;one of the most
important pufpose is to demonstrate parboiling
and milling plant for production of high-quality

rice.

The method of parboiling are Traditional Process,
C.F,T.R.I. Process, Avorio Process, Converted
Rice Process, Malek Process, Fernandes Process
etc. The most popular method is Traditional

Process in 8ri Lanka, but this method is dis-

advantageous to produce the high quality rice
because of the strong smell by fermentation,
C.F.T.R.I. method is mainly employed by PMB which
produces comparatively high quality parboiling
rice. The proposed plant will be designed based
on the further study in home office with due
consideration of operation and maintenaﬁce

experiences in Sri Lanka, etc.

Paddy for Parboiling in the proposed plant uses
the surplus paddy from seed farm. The capacity
of the Parboiling Plant is as follows:

Paddy Yield in Seed Farm 100 bushel/acre
Paddy Area for Seed Farm 194 ha

Paddy Yield 997 +

Seed Requirement in System 'C' 500.5¢

Surplus of Paddy _ _ 496.5t

Available Parboiling Days per seasonl00 days
Désign'Processing Capacity 5t/day

Capacity of Parboiling Plant 2.5t/batch-2 units

23



’

Operating Hours Soaking 4.5 h

Steaming 0.5 h

Drying (lst) 5h

Temper ing 2h

Drying (2nq) 4h

Loading

Unloading 2h
24h

(3 shift)

The flow-chart for Parboiling Plant is as follows:

[ PRE-CLEANED PADDY)

Hot water

3

SREAMING TANK [° Sﬁréaml| .ﬂ

| BUSK BOILER |

7
L Stream
TANK (EREER e

) N
| prRYING FIELD] | EEMPERING TANK |
| ®TORAGE TANK | %
| HULLER_

Notes: Concerning the runing cost, Husk Boiler is

recommended for heat supply.

24

SOAKING TANK |=——| HOT WATER TANK |

Stream

Husk



Rice Milling Plant

For the purpose of productlon of hlgh ~quality
rice, Rice Milling Plant need rubber roll huller,
some variehby of separator 1nclud1ng de stoner and
rice whltenlng machine that can be used for
Parboiled Paddy. :

The capacity for Riqe'Milling Plant is as follows:
Milling quantity pér Day  5t/day
Capacity of Milling Plant 1lt/h

Operating Hours 5h

And the flow-chart of Rice Milling Plant is as follows:

[ PARBOILED PADDY ]

)

Stone & [ STONER _with CLEANER |

UK e  FULLER |

| _PADDY SEPARATOR |
| RICE WHITENING MACHINE |-> Bran
Stone

‘| RICE POLISHER | > Bran

|

‘Broken rice é_.zl ROTARY SHIFTER |

[ WEIGHER with SEALER |-——> 2-5kg

v
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3.2.5 Plant Layout

‘A tentative lay out is illustrated in
Fig.3-2

notes: Reguirement area of drying field is
estimated at as follows

- Existing Drying Feild Area 432 m2

Initial_Mdisture of Paddy 22%
Drying Quéntity of paddy per Day 12t{at 14%

- w.b.)
Bulk Density {paddy) 580 Kg/m>
Drying Quantity Parboiled paddy

per day 5t(at 14% w.b.)

Bulk Density {parboiled paddy) GOOKg/m3
Recommended spread Height 2 cm

Necessity Area of Drying Field

for paddy 1138m2

for parboiled paddy 550m2

Total Reguirement of Drying Area 1688m2
_. , z
Short=age of Drying Area 1256ém

{48m x 26m)

26



3.4.2°

3.5

3.5.1

Plant Building

Based on the aforementlo“ed plant layout
the tentative dlmen51on and bas;c de51gn has been

‘illustrated as Fig.3-3 (3) & (B),

Other ° Buildings

Workshop

After reviewing the necessary working spaces the
accommoedate all the workshop equipment and machinery,
the dimension of 6 meter wide and 36 meter long

space has been obtained as Fig.3-4,

‘Tractor Shed

The dimension of 12 meter wide and 36 meter long

space has been employed as Fig.3-5, based on the study
of the number and space for each tractor, tractor

equipment etc..

On~Farm shed

Based on thé discussion with concerhed personnels
of the existing farm, 5 meter wide and 10 meter long

space has been hired as Fig. 3-6,

Demonstration/Experimental Farm

Existing Condition

- The present plan of fhe proposed demonstration/

. 3.502

Experimental farm is presented in Fig. 3-7.

“Preliminary Design

Based on the field investigation, survey and discussion

with concerned personnel, the terminal on-farm facilities

27



such as inspection path, farm ditch, field drain, fencing
and minor improvement facilities have been recommended
to construct for fu_ture demonstration, experiment and
water management practices.

28
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CAPPENDIX IIT

SCHEDULE OF DOORS & WINDOWS

TIPE

SIZE

D!

DESCRIPTION

=

600 X 2200

FLASH PANEL HARINE PLYWO0D

02
D3

800 ¥ 2200]

GALVANIZED W[LDMESH WITH WELDED
BRRACIHGC  L-45-45

2800 % 2000

D4

00X 2000

—po—
[SLIDING DOOR MANG OVER)

{ DO — }

W

1000 X 1300

CALVANIZED WELDMESH WITH WELDED
BRRACING  L-45-45

W2

1400 X 1300

W3

60O X 1300

GALVARIZED WELDMESH

WA

400 x 1700

o Y p—

ol leimin v o il

* CALVAHIZED WELEDMESH/ 50 K 50

Ja5 ¢

4200

2500 IIBSG

GL

v

3000 0 :
6000 | 6000 6000 | 6000 | 6000 3000
_ : EAVES LINE - | i
"““”“"““‘T"“*"‘““"1““4—‘5—“—"“—‘.#" ~~~~~~~~~~~~~ A e ———— e e N B S
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