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1 = INTROTUCTION

1e 1 = Study Racksround
The high priority given by the Government of Sri Leaka for the

settlement and development of lands in System B, traversed by the
liaduru Oya, led to a request by the Govermmeni %o the Canzdian
International Cevelopment Agency (CIDA) to provide terms of refer=
ence for a feasibility study of tiaz ilacuru Oya Project. CBA
Engineering Ltd. was eangaged by CI2A to write & Feconna.ssance
Report for the lladumm Oya Project. This rerort, which was submitted
in August 1978, forms the tasis for the Terms of Reference of t1is
study. The Central Engineering Consuiltancy Eurszu (CiC3) was given
the responsitility fox the design of the ILfaduru Oya dam, spillway,
power facilities, irrigation outlets and reservelr, The remainder
of the works required and all relevan® espects of gn effective vse
ol the land, weter and huvman resources involved in a succescsful
settlement of the region constituie the elements of the feasibilitf

study under discussica in this report,

Acres International Ltd. undertook to carry out the work as set

forth in the Terms of Reference, the fuli Teasibility renort to be

completed by larchH 31, 19€0. In order thet the Govermment could

hold exploratory meotings regerding possible finarcing elternatives,

Acres wac requesied o submit en Interin Repcrt on Mexch 31, 1979.

This proposal was agreed to, based upon the folloving cornsiderasicns:

Te hat it Le understood that this report would be truly interim

in naturs, zince few cf the critical tasks would have besa

ccoplesad.

2¢ An analysis would te made of project costs tosed on Acres'

£

swudicg of local ernd International Contrcctor cons"~:2t20n
costs. The cost of the dem would be based on a vevien ¢
CilB's cost estimate, while the cost of & Lirk Tunnzl wou

be tased on Acres' design. Tae cost cf tha irrigaticn system woulc
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be Yascd on preliminary leyouts aveilat

prerarcticn.

<+ A preliminary asgecoment of nrojact tenefiie vwould vy 2,
This would bo based on a proliminery assessment of Toasitle

c
cnd erop budgets for each soil caparility grovz. The ostinmate
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of the extent of each major grcup would be based mainly
on existing low=intensity soil and topograpiaic mapping,

4o A Preliminary assessment of project economics woulé be made,
based on the above,

The mein constrain: on preducing a comprehensive and detailed
feasibility study is the lack of sufficiently deteiled topographis
and sodls data, Mhis was recognized by 411 concerned et the cutset
and theso deficiencies ars being overccme with all possible spseed.
The purpmose of the Interim Report is to obtain Ffirst apprbzimaticns
of the benefits ang costs ¢f the Ladury Oya Project.

1e2 = The Project .

The Nadury Oya Project is an integral part of +hs Lszhaweli LCevelopnent
Schema. It has been designated as being of high pricrity by the
Government of &ri lanka, The Kahawe.i Development Schema is a major
attack on come of the Principal problems facing S»i Lanka in the
immediate as well 2s the longer term fulture. These include the neeqd
to achieve grecter self-sufficiency in such basic foodstuffs as rice
and sugar; the nced to strengthen the country's Joreign exchange
position; to mitigate high levels of unsmployment angd underemployment
end last, tut not least, the need to foster sirongly-bvased regicnal
econozies. Thus, the resettlement espectis of the Scheme ave in fact
quife coniral 45 tae Covernment's objectives,

T paysical terms, the main elements of the Kaduzu Cya Project include
tae dam, link tunnel and canal sysiems. The dam 1s 4o be a roczfill op
concrete gravity structure, soma 41.5 getres in height adcve tho
foundation and 1020 - 1050 metrog in length along the crest, Ta
reservolr so formed vill have & live siorage capacity o 457 milldion

m3, compared to an average annual inflow or 32€5 millien m-,

To augment the natu-el runeff and provide irrigation wate» for more land
in the downctreom davelopment area, wavsx» will be Civertad intc the

Naduru Cya tesin LRstraen frem the dem, This water will orizinate in

[&]

the liahaweli Ganga et linipe, ang will Te,conveyed oy the linipa right e
Yrans=oasin canal to vhe Ulhitiya Oya end Zatkiula Ora resarvoirs,
nesa Teuervoirs, the water will nter a 5820 nmetre long, 5.1 nat»a

n
ameter Link Tunnel, which will Zeliver %ha waver to tho vila Cra, a
;]

ainoxr left bank tridutary of tro upper aduru Oya,



-t
La)

Irrigation weter Iis to be discharged from ithe darm through separete

powerhouses into e Left and Right Bank ilein cenals.
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The Left Zank Mzin Canel, which will serve en irrigable area of
ebecut 27,000 hnectares,will re adout 5& kilometres in length.

lejor brench cenzls will totazl further 75 kilomeires. Laterels ané
Term divehes, mejor end mincr draineze vorks, andé lend imnrcvemenis

will aleo te reguired.
The night Zank lein Canal will cerve a emellex irrigabtle area cf

mevres leng, end
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ebout 33 kiloreires. As for the Left
e leterele, farm éitches, crainage

c
charnels end land imgrovements.

neference has been made to *he fect the settlement aspects ¢f this

project ere of primary corcera to the Government of Sri Lenke, Aaticnal
national plannirg generclly regquires thet svecific ettenticn be peid to
at

Eri lLanka, where substarntiel areas of the country are sparsely porulated

ng andé supporting balenced regional cdevelopment. In the case of

$-
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and In meny respects are cnly peripherally involved in the rainstream
of economiz activity, it is uadersterndable that national objectives
tould now include an upgrading of +he performance of such areacs

& meticr of urgency

®
1)

llore advanced countries fece similar politicel and socio-economic

imperatives. In the case of developing couniries the basic problem
&

"is in reccnciling to the setisfection of poventiel lenders the relaiively

low rate cf econcmic retur: that may be expected cCuring the first jears

ol such endeavours with the rcel returns in terms of humen cevelopment

politicel stzbility and longcir-term nationzl growth potentiel,

The ilznawell Tevelcpment Scheme, being the centre-plece of the troader
netional develorment otjectives, cncompasses tne liaduru Cya Project,
IV follows thet ectivitics ~ithin the l'nduru Oye Project must support
end, wherc poesslble, eugment the achievements of the Nehawell Schenme
es & vhole. In thic respect it is imporient thai ihe findinges of tiais
study be eccesced by others within the treadew context of the lahaweld

Scheme end ¢f national development.



2 = THE S0JLS AND LAND CLASSIFICATION

Z2¢1 = The Environment

The geology of the area is characterized by Pre-~Cambrien rocks
vhich can be separated into the following two groups:
(e) The Vijayan series of hornblende gneiss, biotite gneiss
end hornblende tiotite gneiss with the essociated
pegmatites and migmetites vhich dominate the project aresa,

(b) 4 transitionel zome of rocks between the Vijayan series
and the Khondelite series, made up of hcrnblende biotite
gueiss, chernokites,tiotite gneies and thin celc - silicate

lenses which are found mainly in the southwest.

These very ancient rocks have given rise to a mature, mantled end
unduleting peneplein vhich merges mperceptibly to the north and
northeast into the Pleistocene end Miocene sedime=ts of the coastal
plain, Large prominent isoleted erosionel remnants or monednocks

and prominent ridges rise to heights of over 500 metres (Gunners
Guoin) above the general level of the surrounding plain wvhich

varies in elevation from about B0 meires above sea level in the

south to under 30 metres in the extreme north., The thickness of

the mentle covering the peneplained Tock is q{tqujhgén end sometimes

- cee

non-exisient as in erees of rock knobd plain and out-cropping flat rock.

Txo very different soils have developed on the Pre-Cambrian rocks. On
thosce rich in ferromagnesian minerels belonging to the Vijayan series
end especielly to the transitional zone, shallow to moderately deep
reddish tQ_EEEyn. sancéy clay loem soils have developed. on slopes

T ——

which often exceed two per cent and sometimes four. These soils
normelly occur in association with prorinent rock outcro,.. 0.1 the
rocks relatively poor in ferromagnesien minerals but rich in quartz,
mocderetely deep to shallgy, grey brovm, moderately coerse texturgg

i o T e

soils occur. These overlie impermeable rock end usually occur on

slopes not greater than “wo per cent,

hssociated with these s0ils are imperfectly to poorly dreined bottomland
end old alluvial soils of veriable but usually candy texture. A relatively
wide band of imperfectly to vexy roorly drained recent 2lluvium (with
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especially the nature of +he cley fraction, they alsc dry cut
rapidly in the Yale btut unlike their gray brov: zandy counterpevts,
which remain frieble, they become exceedingly hard znd &ifficult

’ J L4J

to cultivete.,

It is obvicus that geology end eclimete heve iopeeed limitations
vhelr ggriculturel develorment, Drainege is

cdefinite requirement ‘o remove the essecs water vhich the llehe brings,

on water in the Yala should be es Irugel es possitle-

he undesirable wetness pres ntly essociated with ihe Mahe

c
will result, It has therefore been decided that for present purposes,
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(%) the frecly érainirng upland red brovn cangy cley
logms = 'Upleng!,
(2) The secasonally waterlegged by nevertheless uplend sandy

rmediete landst.
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(3) The wet boticm-lands - 'Lowlends!?,

(4) Unusable = 'Uncuiteble’.

242 = S0il 2né Tovographic Yeapoing

2e2¢1 = Existing Soil l'aps
1

Koorman end Fanatolke idenvified fiftecen great coil groups
in Iri Lenka, iz of vhich wvere chovnm occurring in the Xaduru
Oye Project area on the two miles to one inch reccnnaiscence
soil mep (196€), produced by ithe Lard Use Divisicr of the

Irrlgation Department (LUD) in essociation viih TAO as follows:

(1) The Reddich Brown Lorths(GBE)

(2) The Noa Celcic Erovm Soils (%CB)

(3) The Low Humic Gley Soils (LEG)

(4) The Alluviel Soils (AL)

(5) The 0ld Alluviel Sofls (OAL)

(€) The Solodizeé Sclonetz Soils (SS)
Piis mep wos procuced ty ueing 1/4C,000 meriel nesography
combined with field clhecking at a density ¢f crne coil profile

cbservatica to about 300 ha. 1In lete 1977, using =cre -scent
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1/26,500 scale photography, LUD reinterpre<ed the.information
the soils, and identified and characterized the sain soll
series. They produced a soil map wita six‘een manping units
(fourteen scil series or associaiions of soil series and two
miscellaneous land uwnits), again at a scale of two miles to
tne iznci., As a check, they elso conducted a medium intensity
survey of approximately 7,5C0 ha sire: ciing from the laduru
Oya naear VWelikanda eastwards ko .the rigav bank of +the Mahaweli Ganga.
This map was produced et a scale of 1/26,500. It indicated that,
within the limitetions of scale and the very vroad rnature of ithe
mapping wits, the LUD 4wo miles to one inch nap is accurate,
Unfertunately, tils sample area survey, althougi: attempting to

zap deptl phases where critical, still 4id not map some of

et

he important soils at series lavel,

Table 2-1 compares ithe areaes of soils mapped on the 1:26,500
sample survey map with the area of ~oils within the saze
toundary on the 2 miles to 1 inch (1:127,000) reconnaissance
map, ke following cbservations can be made from tais

comparison:

The more devailed map shows a greater area of Reddish 3rown Earth
and less Non Calclc Erowa soils, Tais can be iraced largely to
the lower concave slopes where tie four inperfectly drained

A35's (Alawakuzdura, lawa Xulam, Padumunda Kulem end Koraborawvewa
series) are mapped as occupyd ing 13,8 per cent of tiie sampls area
2s against 5,3 on tie reccrnalsgsance mep, <Thece four series are
sart of tie Reddish Browm Earia caienary sequences which ccnsist
of 23,4 per cent of tie madzed area a3 unp convex slope, 13,8

por cenl lower concave slope, and only C.7 per cent valley hottom,

in contras<, 17.5 per cent of tae area is zapped as upper convex
3lopes with lion Calcic 3rowa soils, but orly 1.5 per cent as lower
scrncave slnpes of Galwewa or Boattewawa series. As all the lover
concave slope scils are very similar, wiin cnly slight diflerencas
(especinlly in texture) differeniiating then, iais oprarent
ilscrepancy would znot zave a significent effect on tho land capa-

Wility assessement.






general, the cverall mapping dene on *:

e
By tha saven sample strips (see Secticn 2.2,3), indicaszes

The most useful of the exisving topographic mays, covering
e

“he whole proj inch to cone rmile paps, with

0

J
centours at 108 foot intervale, and the $wy inmches %0 one mile
maps, with coniour initervals every iwoniy fret ur to 60D feet
elevaticn a=2d thexn every 100 Tecet thercafier, The lutrep
was revised freom the 1956 prhotcgrapny and repriztel in 1963,

J
These maps are cbvicusly iradequasze for feasibllity ond pianning

stadies, Unferiunately, <ne 1 10,000 scaele mzpz with 5 meiro
centowr interval maie from 1956 aerizl pacicgraphs withcut ground

checiis ore unreliable. There are ool
scuthiwestern porticon of System B and ai ccaitered locations
eisewhere, hese Zaps, which have a scale of 1 : 3148 and a contour
interval of two feet &re showm on Pigure 2, I%¥ is tae intenzicn

of the Survey Deportment to cover all presently unsurveyed arees
during 1379 vwiih ground surveys and produce maps at 1 : 5,000 scale

witih a contour interval cf cne metre,

2.2.3 = Present and Musiure Soil liavping

hlihough the existing maps are ugeful et the prefeasibility

level, more detailed soil IL2ps ore regquired which can be matched

o the 1 : 5,000 %opegraphic Laps presently bteing survered. Thess
maps will ellow tho production of lead capadilidy zups which ere
urgently roguired for feasibility stulies and detailed planning,
Theco maps ere fundemenial to th succecscful implementaion of an
irrigated agriculiure soitloment Project of this trpe. VWith <hig
in min2, LUD nave surveyed seven sauple strips over half a omile

in width and up ic cover three Lileg in lengih, 2% medius —ntenslity,
ard have produced 1 5,000 ¢r in scan iustancaz 1 6 y335 scelo soil
maps, With tne help cf the sazple striss. Zur<ner mediwn intensisy
mepriang will be wnderiakern in 1973 o¢ IUD, ond ty perizl photogrephy

interpretation it is plenned to exiend redium inteonsity mapping to
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the wholas of th: Haduru Oya Project area before the end of
1973. The 1:5,000 topographaic zapping referred %o in Section 2.2,2
will be required for use as base naps for the soil maps,

2.3 = Generalizod leccrintion of the Coils

Figure 3 is en adaptation ¢. the reconraissence level s0il map vith

non-commandatls rcas a3z defined by NMIB's preliminary main canal

sysven design. It serves to illustrate *he general distridbution of

the Uplend, Intermediate znd Lowland Soil Groups. The gross end

irrigable arzas of these s5o0il groups are swmmarized in Table 2-2,

24341 = Unlzad Soil Groun

This group, vhich is never vwaterlogged for any ‘®ppreciabls

*ime, consists of well to moderately well dreined 3ed 3rovm Zarths
and upper leves benk 50ils end is estimated to cover absut 20 per
ceav of both the gross lend area and 8ross commencable land arce.
The LUD recognized that the soils of the group range in deptnh and
ldentified the following phases:

Soil Phase Cepth to & Depth o
Prominent Bedrocx
Gravel lLeyer (cm)
(cm) ‘

Shellow Lesa than 30

loderately shallow 30 = €0
Lecp 60 = 90

Greator then
120

Very leoep

1low and mederately shallow phages
agriculture, Unfortunately, 1
re, uacommandabla), Reddis)

» thorefore,
ble 1
area could insrea
15 included in 44

25% zoils arae

3
comnianda

o]

rrigadble areca will con
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eprésented by the Hembarawa series wiiicl cuiusisis c¢i brown

to yellowish browm, motiled sandy clzy loams, over fine loamy

sar.d o sandy lcam at depth. This soil zerges into the
imperfectly to very poorly draining soils of the flcodplain,

23,3 = The lowland Soil Group

is group cf soils waich cccupies adbout 23 per cent of the greess
comziandavle area, is naturally wat erlogged tnroughout the leha

d& for a part of the Yzla, Fleoding efter heavy rains can be
expected, About 25 per cent of the soils marped on thise group

estimated VYo be unusable for irrigated egriculiure,

o}
2
o

o

FIt)

The s9ils ere imperfectly to very pocrly drained Alluvial, 014 Alluvial,
Low Humic Gley and Solodized Solsnetz soils, A large number of
series have beer tentatively identified exong which the Hendapanvila
and its poorly and very pocrly éreined associated ser ies,
Kewampitiyavillu and Katuwanwila ere elluvials of the i‘ahaweli

Ganga floodplain., The Handapanvile series consists of deep, derk
brovn, moitled clay loam, overlying increasingly mottled sandy

lecem which eventually becomes gleyed at depth, The associzied
sories are deep, dark gray to gray gleyed clays, overlying gleyed
sandy cleys, with the-later of the two serles subject io prolonged
flooding during the l’gha and into the Yala., Associaied with the
Lladura QOya are two poorly drained and one imperfectly to poorly
drained goil, The Timbiri Aru couns isting of black to dark browa

cla; loax overlying cottled saundy ciaey, is gleyed et depih and

o

occuples the gentle back clopes of the low river levee, The other
two series are poorly drained, dark gravish ‘o gray gleyed loamy

gend to sandy clay loazs,

The 014 flluvial soils in old :ritutary valleys alco vary in

texture and drainage, Vhercas the Ulpothawera series is imperfectly
dreined, pzle trown to greyish orown, loamy sand eond sand, under-
lain by gleyed sandy clay loam; *he licogenena Ela serics is poorly
crained, ¢lered rray ‘o dari grav, candy clay with a thin sand

layor cn the surface, It io possible that other series of lighter

tosture may occur,
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The Solodized Solonetz soils, which occur on nearly level

land, consis® of ligh% brownish +o white sand, overlying

gray Yo olive gray, moitled alkaline clay which sometimes shows
colummar structure. The Pochchakadu series which shows a silgai
surface is considered & 1iitle better drained than the poorly

drained Vakaneri series,

The remaining soils of *he lowland are the Low Humic Gleys,
occupyiagz valley btoi<ams. Pive poorly drained series, varying
in texture, have been tentatively identified. They are eall
deep grayish or bluish g8leyed soils in which a buildup of
salinity could taka place through evaporation if the natursl
rainage is sufficiently disrusted and flushing during the Maha

is prevented.

2.4~The Phvsical end Chemical Characteristics of the liejor Soil Grouvs

2.4,1 = Physical Characterisgtics
Existing data on ¢he physical preperties of the Reddish Brown

oils which make up ihe g-eater part of the 'Upland!
indicate that bulk densities axe hizher then average for soils
of similar textiure, Available water capaciiies have been deter-
mined at J3.1 atmosphers, which is locally considered tr be
Tepresentative cf field conditfons, Uhile an averase value of
3494 ca per 30 cm was obriained, ihis falls dramatically at the
D433 atmospiere leval fo0 1.2 em per 30 cm, indicating “ae relatively
low tensizn a2t which most of the watar is heid, Infiltration raias
ere moderate unler foras: con lticns, frem 2,2 Y0 4.3 en per nour,
out drop %o =cierately slow rates, from 0.7 to 1.7 ecm per nour,
when culfivasad« ncer furrow i:rigation, ercsicn can be a very

£25 walcx de noi exceed foum per cent

i
waen dry, Doying osccurs vely rapidly due to the leow fensicn

at wilech tho wtor L5 nald., On toe Stiier hani, they are vory

noor cultivatica meth:ds have not exirozed gravel
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sticly and egually difficult <o work when wet., It is therefore
1.

- ,—1:

important that the s2il should be warked only when moisi. This

¥y using a system of pre-irrigation <o
o I g
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The Non Celcic 3rowvm scils, waich meke up a lerge preportion
of the 'Intermediate Lund’', ere alweys friatle because of the
thigh sand end low clay content, The bulk densiiy of these soils
is normal fer the textural class, Availabdle water capaciiy is
adavt 3,25 cm per 30 cm eccording o estimates presered for the
T. <The water holding capacity is egzin low tut
infili{ration retec are very high, being greater than 10 cm per
hour., The nature of the impermeable rock bese or which these
solls occur, togeiher with the high infiliration rete means that
these solls wiich are ncrmally only moderately deep, rapidly
becore waterlogg 2 in the liaha, ead because of thze lcw water
helding capacity quickly éry out in Vala, when the rains stop.
If these solls ere to De successfully cultivated, a system of
iand management must be iound vhich will produce a much improved
soil water rel&tionship in the root zone et least during the
growing period c¢f the crop. It is essential that an experimental

and demonstraticn farm be es stablisned on this soil type as socn

as possible to test the various possible technicues of land and
VETLOUS +02€ =&aC

vater meragecent, Conventional surfece irrigation can only produce

a—-——\—-'—

the waterlogged conditions t[DlC"l gf the liaha, which are rellected

in the very pocr natural vegetation cover, Therefore, a meihod of
irrigation which allows cerefutl control of water application should

be employed if maximum croppizg is to be achieved
pLOy PP

The 'lowland' soils vary considerably in texture., They are
imperfectily to poorly drained soilsvand are suitable for paddy
either because the local water taetle is sufficiently high, or
heavy textured clay subsoils ellow the lighier textured surfeace
acrizons to ve quickly topped up wiih waier. Infiliraiicn »ates
ere low in the Low iHumic Gley soils with candy cler loaxm subsoils
and on tiie Solodized Solonetz soils excepd where cracks in the

subsoll are encountered,



2+4.2 = Chemical Characteristics

Thera ere no chemical limitations to tke use of the Reddish
srowt Zarth soils for crop development. The pH of these
s0ils is normally around 6.0 and the tase saturaiion over

siz3y ser cani. The zation excliange capacity, which varies

clay fraciicn, and in most instances is in double figure

¢ 100 g ¢f s0il., The organic matter centen+

s

0 s about two per cent and evailable phosphorus
is low. With suitable fertilizex dressings, a wide range of

1

limaia could be successiully grown,
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The pX of the Ilon Caleic 3Broin soils varies beiween 5,0 and
€.5. The cation sxchange capecity is in sinzle milliequivalents
per 100 g of so0il. In tems of clay, hovever, the CEC r*ises to
over 60 me. per 100 8 of cley, incicating a clay of the mont-
morillonite %ype, zrehangeeble potassium and megnesium are
relatively nigh, indicating a low dagree of leaching consistent
drzining cendition of the scil, due
impermzadble rock on vhicha it oceurs. Base gaturaticn is over

50 per cext, but organic matter is low to very low, esgecially in

[
FE 3.5, bdut 14 begomes nighly 2lizaline,rising to arcund ol 2.0,

in the Solodized Solcnetz coils, Valu2s for exchen;

D

re nigh in the subscils of Lot
elthough oczasz cnally 2igh at depin in 4hs 014 A
elvays hizh dn 4h2 sutcooll of ¢

Exshanzezdble sodium exceonds 'S per cont in the cubroil ang 2locirical
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crer3 ¢f »ice can be g PET Yy=ar ¢4 wiil2 TWo SoLLl
provided the top soil is sufficicnily cecp exd good water man-
cgement is practised, Unferiunately, the sarndy veogrile of
vkeese sols are extremely low in orgenic matler, nitrogen end
available phosphorus, and will benefi+ from hish

fertilization then these used eon £00¢ pafiy i

canuring woulild be uceful.

Lew Eumic Gley soilc essceisted with the Recddiszh Brovn
zartks ere from 70 ‘o 50 per cent base setureted znd can heve
ccondery calcium carbonete in the subtseil. The pH is rormally

end 7 vut rises to as high as 8.4 ir korizons with

~

erborates., ZIZxchmngestle sodivm percent (E32) is
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less than 15, but dreingge will be required 4o ensure thas e
build up of salinity does not +eoke place with irrigeti

Lew Humic Gley soils, elikough acsceiated vith $the Reddieh Zrowmn
Zerth soils, have somevwhet higher caticn exchenge capacitiesg,
vhich apperently reflect an Zncresse in the g 2
nite in the clay fract ion, vhich ic corscistent with thein poox

drainage n“opc*t‘es.

In the remzining group of soils, the Alluvizl soils vary in
texture and drzinage. The cation ex ‘chenge capeciiy is of the
order of 60 me per 100 g of clay and bzce saturciion is upwards
c¢f sixty per cent., Soil PH ig normaelly mnear 6.0 zn2 aside from
the possibility of e salinity build up in low spois vhich could
be prevented by drainege, the chemical charecteristics nresent

no pioblems to the cultivetion of suiteble Crors.

Lend Clacsification

2¢5.1 = General
Ttler examining the soils enc considering the peccible types of
lend use, it appears thai the dual lend clessification systen
o C 2 would &leco beet suit the reguirements ef
tho study of 'cystenm B'. Adopting this cduzl cloecificetion
y in edlecent
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urcau of Roclametion (USER), but wiih zodifications
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where necessary to meet local requiremenis. The US3R systenm

recognises six classes of land, four of which are irrigabdle,

one of which is temporarily nen-irrigable, and one of which
is a non-irrigeble. In this dual system, land suitability

for ri

ce togetner with, but distinct from crops other than

J
rice (upland crops), is indicated using four main land classes.

This dual system is advanitageous where rice, which has d:ifferent

land requirements to upland field crops, is 1ikely to form an -

important element of the overall cropping pattern. Tais not

only allows arees vhich are only suitable for rice production

to be delineated, tut also lets lend vwhich can be used to grow

rice in

preference to uplend crors (if desired) be clearly

indicat=d, Furthermore, land can bte categorised as %o its

overall

crops.

suitability for rice cultivation as well as for uplend

This dual system, therefore, assists development
]

planners in arriving et the optiuum cropping pattern for eny

particular erca of land,

The criteria used to differeontiate the clesses of lend refexr
mainly to topograray, soil texiture and profile characteristics.

Derived

characteristics in the form of available water holding

capacity, infiltration rate and hydraulic conduciiviiy are also

incluced in the classificaticn btut can only be applied for soil

serie

2-5.2 -

on which tests have been carried out.

Zhe land Classification Criteria

raphy affeccts Toth the cost of lend dsvelopment and
that of crcp production to an extent that becomes limiting
cn sieep or irregular slopas. Thers are two aspec:is to
torography, one of slope and the other of micro-relier
e i1 slope no% cnly causes an increass in
isvelopment cost but =2lzo in the erosion hazerd eni the

ailflculiies involvesd in establiszhing suisable wate
2 )
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wan four per cent. iuvihin foyet
f the slcpes grzater than four per cent are

o)
assoclated with the Redéisn 2rovm Farth soiles.

Kicro-relief affects the emount of work and therefore
the cest of obteining e suitably level field., Szall
ereas of gilgel develcpment occur essocieted vith
Sclodized Solonetz s0ils in the form of he Fosk
series. The cost of levelling +this lend s lixely %o be
high end the denper of exposing the slicdine subsoil
exists, especially when micro-relief is oxset, It has '

refore been ccncluded thet 15 em cus exd f£i11 sheculd

N—— ¢

be chcsen as the upper lipit for land lev €lling,.

Texture

Soil texture refers to the texture wiiiin the roct zone.
Its main ipportance lies in its effects cu eveiliable
water, ease of cultivation, end tc a lesser degree, the
cepacity to retain nutrients es exrressed in the cetion
exchenge cepacity (CZC). The coarsest eccecpteble texiure
for irrigation is a sendy loam, as textures coarcer then
this heve a'limited avellatble weterhclding capacity &nd
e low CEC, <Zoils with ifextures ac coarse or coarser
then loemy send are ccnsidered to be marginelly suitable
for cultivation, wvwhile the fine sendy lozmec, sendy clay
loazs end cendy clays ere not texiurally limiting in

any wey.

Zepth to limitinzg Herizon

Tue to the nature cf the soils, particuler at<ention should
be paid to the depth of roct development, cr rociing depth.

footing depth refers to that depth of 55i) within which

roots may develop without undue restricticn.

Within the ciils in 'System 2, recting deping are beose
developed in tho moderaiely fine and finc terturcd colls,
nd exceed €0 to 70 cn  where possitle, In ithe cooarce
toxtured soils, rocts arc efien confined t¢ the tcp 20 cm
of soil. Gravel or elkelinc cleyey horizons arc importent,
ag they often form Izmpenetretlo berricrs 4o root develep=

mont, Tho depths of zoil to the lcyer geversly limiting
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rooi penetration have been sev at two levels(Table 2=3)
for the various upland land classes according to the
predozinant textures of the upper horizons. Lepth of
s0il is less important for rice and & limiting depth

nas yet to be evaluatsd,

LDerivsag Characteristics

These refer 4o soil cherecteristics which have only been
measured at 2 fow sitasg but which havs bzen related to
individual so0il series. Three factors - the subsoil
pernmeability, the infiltration rate ang availuble water
holding cepacity - ars involved, and a programme'of
study for the soils of 'Systen B' is preseatly being
pursued, ‘It is expected that the high rermeability rates
likely to be encountered on some of the presently
uncultivated soils will fall es soil consolidation

rasulting frox irrigated cropping takes place,

Land classification criteria for upland c¢rops and paddy
are summarized in Tadles 2-3 ang 2=4,

2¢5.3 = Land Classification Grouns

Land classes with similsp characteristics can be grouped togethex.

accordin 0 their suitability fov particular cropping cettorns.

The following groups can be identified with the linited infor-

navion aveilable et thi time:

(a)

(b)

uWoderately <ine textured seil, with well to moderately

well drained profiles, whieh tecause of thoir 'Urland!

tonograzhie situation end textural prepertisg a>2 cen-
- - - -

cevter suited t9 the cultivatisn of
his

csiderzd 1o be much
uplend creps then to rics Possible lend classes in
group are U1/22s, UZht/23st, U3nt/P35% and Ulnt/=6

FY
“
+
S5V,

Modorately coarzs toxturas s0ils, with mederately well to
imperfacsly érained paouliilec. ﬁccau:c 0% their 'Intorzedinte!
topographic situaticr rngd “@imuaral propariies, plus derivag

c e

d the dreinage is

docauze of 4.9 dilfleculty of Cadiying lowlaomd padiy irrigesion

nevhicis,  Hewewvar, thevy 2y Se lrrigeble usiag ecarasul surface
- o . ., o '

m8%acds In the lnie ror tha sroducilen 97 unland cropz.  Jork



TARLE 2-

LARD CLASSIFICATION CRITER:A {CROPS OTHER THAN RICE)

CRITFRIA

SYBCCRIFPT

CIASS U

CIASS U2

CLASS U3

So0il Factoraee

Texture of root rone

Alkalinity of topmoil
O to 40 c= depth

Frofile drainesge

Depth %0 layer meverely
1limiting root penetration
Kature of limiting horizon
Salinity

Topogzrarhic Factora

Slope
icro-relief

Terived Characterintics

Sutsg21l rperzeability
Infiliration finrl intake

rate corrected for evaporation

Avalladle waterholding

capacitly for minimum rooling

(heavyesl)

(lightes?)
..‘

-3»

“h"~(s1)
(52)

't'

Nediun textures

SL to CL

ESP less than 10

Tell to excesaivaly

90 cm
105 cm

=~=---Coarse mands and grovels---~cecemmccccmmcaa

less than 2 per cent
no levelling required

lonny sand (less than
15 per cent clay) to
permaable clay

LS less than 30 em

ESP less than 15

Koderately well or
tetter

€0 en
75 enm

Ece less than 4 mahos

Less than 2 per cent
slight levelling may
be required

30 m
Xore than 0,03=/day
Yore than 2 pm/hr

More than 15 en

depth
Clasm 6 Fon irrigableland with scil, topographic sr drainage characteriptics
not meating minimux requirementa for other land classes,
L Based on 120 ex coil profile or effective depth vhere limiting horizen occurs.

Fine texiures are: SC, C, Sic, CL heavy, SiCL heavy.
Kediun textures are: 5CL, CL, light, sicL, L, siL, S11t, S1 heavy.

Source: Preliminary Feasibility Eeport of the Vidtoria Schems (1978)

Loamy mand (less than
15 par cent clay) to
=1lirhtly permeable clny

LS less than 60 ¢m

ESP 15 to 25

Imperfectly drainag
or better

45 cn
60 erx

e r e .. ————--

EC- lers then 8 wahosn

Less than 4 per cent
moderate levelling
may be roquir:d.

15 em average cut
and fi11.

More than 1 mm
Vore than 0.001im/day
¥ore than 1 mm/hr

Yore than 10 cm

GL=2



TARLE 2-4
STECIFICATIONS OF LAND CLASZSES FOR RICE

CRITFRIA SUBSCRIPT CLASS R1 CLASS R2 CLASS R)

Toil Factors

Texture either
rurfecze 0-30 -l fine texturese nedium or fine texture
texturepee lLoamy sands or finer
throughout profile, (loamy
gand less than 15 em)
Frofile 30-120 en Fine textures . Nedium or fine textures
less than 30 cn xith poro than 30 enm
nedium texture provided fine texture

profile drainage raquire-
zet in met.

Frofile drainnge - Foor to moderately well . Less then well drained Not limiting

Lepth %o Limiting
herizon "h*" Kors than 60 em More than GOem More than €0 cm

Hature of Liziting

horlzen Sand or gravels Sand or gravels fand or gravels
Calinity ECe less than 4 mahos Ece less than B nchoa Ere lesg than 8 mehos
Altalinity of topsci) =a* ESP loss than 15 ESP 15 to 25 ESP 15 to 25

0 to 40 ex deptn

Topographic Factors bt 44

Slopes less than 2 per cent Less than 2 por cent Lecs than 4 per cent
Nomnnal farm levelling only slight levelling may noderate levelling may be
required be required required 15 cm average

cut end £111.

Ierivrd Chavacteristics

Tubsoil permeability - Less than 0,06 m/day Loss than 0.06 n/day L~ss than O, 10 m/day
Iinfiltration firal intake rate Lass than 10 mm/hr Lexs than 10 mm/hr Less than 15 na/hr
Avalladle waterhslding capacity Not limiting Kot 1imiting Not 1limiting

Cless 6 Non irrigable lend with » eoll, topogrmphic or drainage characteristics not
mreting minimm requirensnta of the other land classes.

¢ Fine textures are: SC, C, CiC, CI heavy, SiCL heavy
*¢ Xediusm textures are: sCL, CL, sicL, L, SiL, Si1t, SI heavy

. Souree: Preliminary Fearibility Report of the Victoria Scheme (1978)

Cc~2
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in this group are U2 s.3/B€st
&

(¢) Pine %o moderately fine *oxtured soils, with izperfectly

2
draired preofiles, at 'Intermediate’ elevations in riven

R

[P
Py
1)
1

gTcup are UZs1d/R1 and U2s,d/R2s)
i

-
1]

(d) TPine ¢

)
poor cdrainage, suited or well suited to rice prcduction,

T N R S

Two creps a yezr will te possitle if gufficiont woter is
v

available, (Possidle lond clesses in thics greup are

U351d/31 and U351d/323).

irgroved drainese., (Possitle len? classes in *hi

S

to

applying the abeve four groupings to the arcas summarized in
+

ellews the derivatiorn of the nreiimirary lengd claczification
P o4

presented in Datle 2-5., The commondable areas in each grou

be used io esiimate agriculiural benefits from the applicat

irrigation,

¥s, sulted ¥o rice production and *o upland cropping,

Tatle 2-2

sammary
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in the rice proéuctien noeded o moet domestic conswmpiica
requiremsats whieh has becn foreccast ito extond into the late

d pcssibly into tho 1390's., It is the crop with which
exlcting formers in *he project area aud incoming seiilers
cre wost familier. PRice hes a high potential yield wnder
irrigaticr, end is well suiied to the Lowlend end the Intcrmed-
igte Tine Lind Class Groups. Rice elso provicdes an attrzctive
s¢cnomic rovura In reletion io other possible ercps. It is
therefere rccommended as a major crop for both sudsistence
coacumpiicn end cozmercial produciion., It would be cultivated
w=der surfoco irrigation ¢n the aveilable Lowland area of
15280 ke in both Nohe asd Yala ccasons with az overail cropping
izmtensity of 1,78. It is also recommended for the the Internedieto
Pine solls compricing 14300 ha in the Laha seccon only (with an

urp-and crep cf growadnuts end coyabeans in the Yela).

% tho naticael level,average peddy ylelds over the hizha/Yela

Top under both irrigatcd and rzinfed conditions increased
during the 1560's, but have remained at 2.3 - 2.4 tonnes/ha
thzoughout the 1970's, Duriag thig period High Yielding Varieties
(:XV'o) with o yield copabtility at tho farmer level of 4,5 to ever
5.0 teancs/hin have beea in widespread use. In the late 1970'e
voerioties with a 40-50% greater yiold potential heve become
*72ailable.  Actucl perforrance on ferm has been consirained to datoe
ty existing standords of cultural practice (ospecially timoly
plenting ond weed coatrsl), as well os waster manacement, aveilebility
2 uce of inputs, and availedility of farn power, Incrcased uce
el Inputs, eriticzl to achieving the potential yields of the H\V's,

wes limited for rost of tho past decade by the low controlled price

-—a

In némc tank irrigaticn cchemos wunder emallholder conditions using
modified cultural practicos and with cubsicntial, though by no
rocng optiral, levels of inputs, paddy yiolds ia rocent yoaors eppoeer

to have renched 4,0 - 4,5 tonncu/ha over cubstantiul ave-s,
n thelr cepreity o3 cuthors of the Imploner'aticy Siratepny Study

T thoe lahnwali Drope w0, NLDECO have rocentl: reviewed <ho peidy

Ylolds new boing cchioved in &ri Lanka. Lvldenco was procented






cnd cescsava, In additien, come 2450 ha c¢f Groundnuts would
be cul ivated en the Up )

tlie Yala, using sprinklex irrigation,

L6 e notional leve), unchelled groundnut yiclds have showm
little icprevenszat in recen® years, averaping 0.8 - 1,0 tonnes/ha,
Frizaxily beccuce seced quality is low., The FA016 cencidercd
that ona uashelled yicld of 2.0 tcanes/ha should be pezsible for
& rzialed crop, a=d over 4,0 tommec/ha with Suppleaenicry
irrigaticn, Yields of over 4.5 tearnes/ha (unshelled) heve beon
d for research station comdltions ., Under improved inou
cmd mancgenaat condd tions, NZDZ00 estimates vields from improved
es by emzll  fasmers at 1.6 tonnes/ha (wasielled)
in ke licha en the In*ermediate Coarse md Upland coils, and at
1.0 tormss/ae en Intermediate Tine ead Upland soila in the Yalae.
The Systea C repsrt 2 esticates everage chelled yYiclds under
cimilor cen2itiens (dncluding the package of inputs) for System C
25 tonncs/ha, or en wiashelled yield of 1.6 = 1.8 tennes/he
(at 70 ~ 805 shelling per ccntage). The average NEDECO yield and

input peckage have been edopted for use in tais report.

3.2.3 = Sovebcang

Coyabean has been culiivated in Sri Lanka oaly since 1972 vhen

47 ha was recorded. The erea -increased to 177 ha in 1973, end
cubsoguently averaged Just over 3000 ha annually botweon 1574 and 1977.
Tio Government's Soyaboan Dovolepment Progrem, with external donor
uppory, aims to develor produciion of soyabcan and a range of

chc:p coyabean fcod produsis (flour and dairy) "acceptable to aad

[}

witiin the purchacing capaciiy cof tho poorcet cogmenta of the
ccuntry", 1 in odcition, the Government wishes to dovelop soyabean
production for ths vogoteble oil extraction industry {thero cro %wo
exlsting pilot scale plants). Soyaboan can bo grovn successiully

cnd profitably in ihe Dry Zone, and devolopacant ol producilon ig

Froposod for tho project area in support cf tho national policy.,

¢ lsha Iilurpellame Recearch Station, lscated in
ysvea H, coutlh of Lanuradiecpura,
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Yiells of fluc-cured o“acco have »aaged froz abent C.5 teomnes/he
To du over 0,0 tc:::s/ a c*v lecves beiween 7870-1 ST6, but .
averzged en exceptionel 0,8 tomnes/ha in 1577, KEDLCO has esiimated

that wnder betier waser mene agements condlitlons and vith azrropriate
yield levels would reach 1.1 tonaes/az,
£ 7.0 teare/ha. aad a similar input peckage

Cazzava is now grewn in Sri Lanka primarily es & subcistonce rainfed

e

crop for huzan consumpiien, cing scme 60 = 75,000 ha annuaily in

tii2 periosd 1970 - 1977. v is a crop with which pzay Dry Zoxe

iarmers aro femilier, There 1s poiential for the cevelcpment of
commercial preduction and proco sing of the crop for exrport (for

eaimal feed) with fzvourabdle cccnonmic returns,

Cacseva production would be cdeveloped on en available 1450 ha of
roderciely deep well-drained Intermediate Coarse (NCB) soils in
rctation wlth groundnuts and tobacco, The crop would be grow

during the lLicha fox harvesting and drying in the Yala. Ceccava i3
not nermally irrigated, but the evallebility of supplemsntary
irrigetion would leagthen the growlng seacon and essist yielad irprove=-

nent,

Cescava is capable of prod-z2ing exceedingly high yields under
cenditions prevalliag in Sri Lanke and ylelds of 45 - 60 tonnes/ha
cave bteen rocorded. Caczava yiclds nctionally ere curreatly
ectimated et 20,0 tonnes/hz, but available improved voricties

(LU zeries) with improved hushandry prectices would allow ydelds
in the area of 25 tonnos/ha to be attained by szall fcrmers.

3.2.6 - Lienaf

Sa2ll formers in the Dry Zocne heve traditlonnlly grova: kenef eag

o rcinfed wol scason crop ca a semi-cultivated basis both for
domestic purposes end for the leccl manufpciure of twin end rope.
Howover, 1V is not grovm by gcaell farmors in pwre sicads, cad the

trco wader smallhslder producticn is ned lmotm. Syeotemaile
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IV is propoced to develop sozs 2450 hie for cotieon on the 'plands
s & Yala ¢rop wndexr spri:kle izrigaticn, The cotten would o

o}
grova in tho Upland cropring pattern viich dncludes groundnutc

YZelds oa rzinfed cottor have bcon low yeveraging 360 kz/ha socd
c

cotion on the uliivated between 1974 end 1977. Yields en the
small aroa of irrigoted coiticn havoe been higher, evercging 546 Lg/na
ceed covion on the 1307 he culiivated in the period i873~1977. Desi
rccults achieved were in 1576, with 926 kz/ha ca 265
Q

ha. Leocal expert

b

orinicn suggests tuznt there ere '"no technological moestrictiens

Lo developzent of cotion in 1978 co=d

which would inhkivit ¢ onwar
that 1.2 - 1.9 tennos/ha sced cotion is a realistic

ard cugges
esticote of prospcetive yilelds. In this conmeciion it nes becn
oteted that several Zermers prodused yields c¢f 2.5 tennes/ha uader
irrigeved conditioas in the Uda Valawe erca in the nid-1970's
wivh the solution of certain technical Froblema (includiug the
osteblishment of sced reserves of purc-line, high-yiclding cotton,
edogueto ctorage under lew temperature and humidity concitions,
resunpilon of high quality research activities with prorar procfossional
levels ¢ stoaffing ot fngunekslapolesm end adapiivo resecrch within
Sycvem B, it should b2 possible to get the cop off tho ground end
achileve a yicld level of 1.9 tonnes/ha seed coiton.

IEDZCO et hes established o terget yield for the project of 1.6 tonncs/na

&3 cchievable through considerable imorovezmeat in 4he quality cf
rresent monegeacnt aad cther supporting services. A mora cenecervative
¥ield estimate of 1.2 toancss/ha has been cdopted for the Interinm
Report. This cverage yicld level should be pocsibla with well-based
vension worlt incorpsrating modern tcchnolegy, end following adaptive

work on tho proposed Lxperimontal-Demonstration Parm.

-

34245 = DMilces

falsco, particulerly cewpea, black grar eond Green £roam oro frova

in Orl Lanle in cubssentdal quantitiea. In reecnt reors thoe earen
covn hac incxrensed from 3092 ha in 1972 to 56,365 he in 197C. This
is primarily duo %o chanres in tho guarmaiceced price in she cooe of
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#CB ceils using supplementary irrigation will be given furthor
consideration cnd cheuld bo éestcd cn the Experimentel-Dimsnzéraiion
Tarm, Chillies would also te crorned in the Uplaaéd hemestend

ctis with cn'uns, vegetables end Ifruits (banenas, cccon
gueves, avodndoes,limes)ca soxe 1000 ha of Uplond IZE soils, They
would be sprinkler irrigated eand cropped in both the iaka and the
Yala,

hverage yields of chillies have fluciuaied at the rational level

arcund 500 kg/ha in the period 1571-1277, but reached as high &3 727 kg/hea
2 excepiiczal year., A substantial improvement in yields is

anticipated wnder project conditions wiin improved inputis znd tecini-

ccl services. On rainfed NC3 soils in the Kaha,e yield of 1.1 teznzs/ha

ig cmticipated, and oa the Upland (RBE) homestead plcts, a yield cof

T¢5 tomnes/ha 19 anticipated uncder sprinkler irripaticn in both the

Ilala end the Yala, Yields and cssociated input and canegoment

rejquirements cre comparadble to trose suggested by LEDECO 21 {or

veivez B, end by the Victoria teem for Systen 02 .

Je24.10 = Oniona

Onion production is lar;el& concentrated in the Dry Zone in the north
cf Sri Lanka., About 5700 ha was planted to rod oniong in both 1971
and 1972, and the erea hzd increased to 8200 ha by 1977. 1In eddition,
some 200 ~ 300 ha annuelly was planted to Bombey onions in tho sems
reriod, Onicns (and garlic, for which no statistics are available)
pley en imperiant role in traditional diet and must be prcduced
primerily for subsisicace censumpiion in the project area, Again,
vhey offexr o fovourable rciush,

Oalons would bo grdva in tho pulses, chillies and vegeiables rotation
cn the 2900 ha of botier NCB soils under rainfed conditions in the
Neha., A Yzla eroj wiue » supplementery irrigation will be concidecred
la ongoing studies, Onicng would also be cropped in tho homeetead
plot rotutica en the 1000 ha of irrigeted Upland (RBT) soils in both
coacono,

Ylelds of red onions hPVO averaged come 9,7 toanes/ha aanually in

the poriod 1971 = 1917 - Under project conditions with imoroved

inpute ond manegement, yielde of 8.1 tonnos/ha are anvicipated on 1ICH

toexeluiinn 1674, e violds droppod to 5,4 tonnes/ha, due
to e op :ific puu: problom,
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Sanoncs grow well in Sri Lenke end will undoubdtedly hava an

impertont place in produciicn “ox subcistenco concumpiicn end
fer the local merizet, Production is 1lil2ly to talz plez
predominanily on homesiead plots, Possibilitics fer

cxpanczion of productica will be examined in the comirg monthz,

Toe non-irrigoted sendy and free-draining NCB coils should be
cxpicited by plamting es ZZay coconutl trees es possitle, prinmarily

for sudsistence consumpiion and also for the local markes,
3.2.12 = Cthe» Crons

reps included in the prelimirary proposed crepolrg pottern for
Sysvea B have been discussed in the Freceding peragraphe. They

‘ere szleet-d fcllowing considoration of a wider range of cropa, sowme
c¢f vialeh were oxcluded from the proposed cropping patiern. The

rein crops coensidered tut excluded zre gugar care, coarso greins,

sunhecnap ead cashew,

A prcliminzccy review of sugar cane guggested that, decpite the
netienel nced fer subztentially increasing sugar production,

conditions in System B were egronomically less suitable ihan othor
available crocs, “Thig is mainly bocause of the absence of levw
texperatures roquired for ripening cane, leading to low sugar yields,
Ia cddition, wnile the RBE s0ila in System B ara osuitable for

sugar cane, they are not aveilable in sufliciently large blocks, wvhich
would be required 43 ¢ccnozically supply a mill‘. There could bo cound
ocicl reascas which would overrule agrcromic conciderations and

guger cene irials chould be initiated in tho project areca to doiormine

the quali“» attcincble end assoss the economic returns from thig crop

[}

(%]

relative *c cther alternaiivoes,

Coarso groing, periiculerly nmaize and gorghun, aro known to farmorg
tald could be grovr in System B in the Neha and the Yela rocpeeciivoly,
lialze Zn Gri Lanka io malnly produced et prozent co a rainfed crop

in the Dry Zone. TFrom 1574 « 1977, ‘he nyea culilvated bhazs fluciuated
o ?

* Subgoquently Acres was cdvicoed by tha Gavernment el tho
availabllity of o bleek ¢f 3500 ha of RBL poils in tha Foront
Resorvo f9llowing tho rocent cyclone damape to young o, The
aron will beo dnvostipetod for nultahility for ceano prccucticn
in the coming months, A prolimlinury analrsis of tho iuncrementel

bonofits cbiainatlo from supar cano preduction 4in thio ereoa in
includod in Chapter 11, hovaver,
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(b) Ter all othe- ¢rops tho target yields would be achieved
over an cight year period:

Year 1 = 60%

2 - 63%
3 - 67%
4 - 7%
5= T11%
6 - 85%
T -  94%
8 -« 100%

{¢) Afte> achicvenmont of “he target yields, Yiolds are projected
to increase at 15 anauelly rellocting the improving per-
formance of farmera,

3¢3 - Pronosed Croopins Potie=ng

The proposel Cropning pattern relatod 4o cropped erca for cach Lend Cleas
Grouping ir surmerized in Teble 3-2, It 48 based on th annual two-crop
roteticn coincidiag with the traditional Maha end Yale, ard hag the
following foatureas:
(e) For tho Lowlends, comprising 15,200 ha, which will be watorlogged
for long perlods of the yeer, the cropping pattera cocsints o?
paddy in both the Yaha end Yala,

(b) Tor the Intermodicte fine creas, cozpriaiag 14,300 ka, paddy ia
tolected as the MNaha ciop bocause of the goil drainage charactor-
istics, the realdily gvalladle narkot, cnd farmer proferenca,
Paddy could be ecmapped im the Yala whcro water i3 nen=-liziting,
but forcclasion loozes will tead to incronse end ground=muts end
goyadeans ars ccancidered to be proforable, The POGSibllity of &

Yala paddy crop =7ill be roviewod,

(6) For the Intermelinte Coeroe areas totalling 6700 ha, ¢t 119
FTopozed to develop a grtuadrut/iobvaccs/cagsava CrCpping pattesh
on the TI70 Na which would be irrigated in the laha, Yobnacco
would be cultivasad every fourtih vear, It in consldorod *hat goll
&nc water cond!tlcna vill not Permit a ceezercii) Vala crop on

hezo actlla bult £t wayld be advantageoun to trsrcdcant a £reen



TABLE 3-2

PRROFOSED CROPPING PATTRRN

LAND CLASS crop CROPPED CROPS CROPPING INTENSITY %
GROUPING ROTATION ) AREA1 (HA) MAHA YALA MAIIA YALA ALl
Lowlands A 15,200 Paddy Paddy 98 80 178
Interoezd. Pine B 7,150 Paddy Soyabeensg )Grown in 98 80 178
c 7,150 Paddy GroundnutB;Rotation 98 80 178
Subtotal 14,300
Intermzed. Coarso D 2,9002 Pulses/
Chillies/
Onions/
Vegeotables 98 - a8
E 2,900 . Groundnuts ;Grown 98 - 98
P 1,450 Tobacco )in 98 - 98
G 1,450 Cassava ;R“"ti“ 98 - ‘98
Subtotal 8,700,
Uplanda n 2,450 Kenaf Groundnuts) 98 80 178
1 2,450 ‘fobacco Soyabeans ;Gr"n 98 80. 178
J 2,450 Soyabeans  Groundnuts)i® 98 80 178
K 2,450 Groundnuts Cotton ;R““t“n 98 80 178
L 1,000 4 Vegetables & Fruits 98 80 178
Subtotal 10,800

1. Derived from the areas shown in Table 2-5, with 5 per cent reduction  to allow for irrigation infrastructure.
2. Within ths commandable arca, but not irrigated.

3. Of vhich 5800 ha is irrigated.
4. Out of command but assumed to bo irrigable by sprinkler.

Li=¢
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manure crop if fegsi@le. This should be investigated on

the proposcad Experimeﬁtal-Demonstration Fern, I% is Proposed
that the remaining 2900 ha of these £0ils have a laha

pulse/ caillie/cnion/vegetabdle cTop but without irrigation,
Irrigaéion potential for this entire Lend Class Grouping

will be ihe subject of further investigations prio> to the
Dresenzation of the Feasibility Report,

(d) The Upia:d areas iotelling 10,800 ha, can Erow a wide variety
of crops in both the Maha and Yala under irrigation, The
cropping pattern én the 1000 ha of hormesiead plots will include
onions, chillies, vegetables and fruits (including perenzial
crop:) and individual farmer practice is likely to vary videly,

The cropping pattern on the 9800 ha proposed for conmercial
produciion includes kenaf, tobacco, groundnuts, soyabeans end
cotion. Kenaf and tobacco offer favourable returas, while the
legume crops will improve soils. Tobacco and cotion will be
§Tom on the same plot at most evary fourth yeer, The develop-
ment of soyabean and cotton production is an importaat objective
of Government policy.

Sophisgticated techniques were not employed in establishing these cropping
rattemns, Cropping patterns ang rotations will be subject %o review in
engoing studies when agronomic, labour, cost and marieting determinants
of the proposed cropping pattern will be examined,

3¢4 = Crooping Intensity

Details of cropping intensities are given in Table 3«2 end have been
adopted from NEZDECO, The overall ¢cropping intensity for the project
is 1,64,

3.5 = Livestock

A mejor coasideration in iivestock development in System B i3 %o ensure

the meximum avallebility of draught animals for field operations and
cartege, in addiiion %o the production of milk and meat. The livestock
fecd production capability of System B on nen-cultivable riverine ("villu»)
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arsas of the Mehaweli Right Bank and Maduru Oya, Uplend parklend
("Damana") areas out of comzand, and wiithin the cropped area from
residues and follow will determine the carrying capacity of %he
project area, This will assist, inter alia, in determ ining the
relativa roles of draught animals and traciors in meeting Zaxm power
Tequireazents. Feed production capability is cusrently being examined,
and “ha final assessment vill depend oa the outcoms 02 the land

classification mapping %o ba completed in 1980.

leanwhilo, a preliminary -eview of production potential for livestock
products within the three milk/beef systems so far identifiad is given
in Appeadiz 3., The systeas aza as follows:

(a) Izproved cross-ored buffalo, zero-grazing (cut and carry) fom
izprc7ed pasiurss (cozprising a mizture o2 Para Grass aad Signal
Grass), with supzlexzeniary feeding from a cultivated shrub or

See leguzme (L. Leucocephala). In addition, crop residuss, paddy

straw, end fallow arzas would be used bui no ccacentrate feeding

is envisaged,

(b) Iaproved cross-bred Zobu cattle (vith tha later iniroduction of
a Bos faurus cross) graziag similarly improved pastures, elso
fallow areas, ezxd ucing crop residuss.,

(¢) Indigensus catile grazing ithe "Villu" and "Zamana" evaeas

The scals of intensifled livestock development czd the inzegraiicen o
vhe proposad czystexms wish crop produciion ¢ as a co plexentiary systexm
iz <ho overell ccatoxt of Systea 3 egricultural davalopzent Till Ye

dzazines in tho Feagitility Repor:,

The de7dlorzent of appropriate soil a2ad waltor zanagamens tecaniques for

the Interzediato coarsgd texiturad =s2ils (%ha Nen Calelic 3rown sells)

®L11 be egseniial %o the overall success of $taes Laduw Cra 32xoject.
There ig a 1: 5% InZermatlion on thiz gublect at presaat, while nurerous

tacenical rroblens have been identified vith taozo 50ils (high inZiltoa-
silon raves ecnd pocr dralzage ia pasticular), It i3 thercfore recozwaandaed
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that an Experimental-Demonstra;ion Farm of about 40 hectares be set up
et the earliest possible date. This farm should have the follovwing
objectives:
1. M experizentelly evaluate the potential crops for this
scil type,

2. To develop land Renagezent teciiniques which will izprove the
prodictivity of the soils under irrigated conditions,

3¢ To develop water Ranagement methods (watex epplication
and drainage) appropriate to this soll type,

4, To work wiih farmers using an "outreach" approach to demonstrate
the techniques evolved on +he ceniral farm and to conduct
further experiments under actual farm conditions.

An appropriate site for the Farm has been identified immediately to the
west of the Pimbureitiewa Tank Scheme, Water could be supplied by pumping
from the canzl until gravity surply from the new main canel is possible,
The proposed cite, which covers en erea of over 40 hectares, can include
the full reange cf the Non Calcic Brown soils~both low and hich (cbove
15%)c1ay-content sories, The drainage and topographic characteristics

of the coil are typical of ihe other occurreaces in the project area,

Discussicns have been held vith the Deputy Director (Research) of the
Departzwent of figriculture, Dr, C.R. Panabokke, and with officialg of the
Ministry of ilahaweld Development regarding the implementation of the
propcased fzrm, Besed on these discussions, the folloving recommendations
are nmade:
1. The key stnff in the easly . ' (at least three) years of operation
would de fou- kighly qualified expatriates. These would be:

- Project Farm manager-

= Agrononmist

- .Irrigntion Engineer

= Agriculturel Engineer/Workshop Supervisor

Counterpart staff mexzbers for the above positions will be required, as

well ag clerical gtaff, rmechanics, labourera, 2tc, Tae counterpart

* Due to the heavy demzands being placed on the alilled manpowor
resources of Sri Lanka by this and other dovelopment progranmesa,
i% i3 not agasumed that this post can oo filled by a native of

Sxl Larliz,








http:mtnag..fe










EASLENA=2 >
;i;} PAZORE - DARN-0ADS

LA 2 RICE

RS/ ICHLE

Rica (faddy) 3425
Scyatcaas 4597
Groundnuia {uwashsellud) 5151
Totacco (cured 1aa.:"}1 18660
Jeszava (chipeg) 1303
Rene? (ratted) 5000
Caszcx 12087

Catllies 15000
Qzicns (xed) : 4000

Lices f 3897

1. Yiold “0,0 teanus gresn leed/hs
is oguivalent to 1,0 tonnes cured lez?,
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AT 42

——

COLT OF FROUK.ZTON BY CIOP

RS/1R)
Ciopr SEED & SEED FERTILIZER CROP FARH I.ABOUR U‘:‘!{Hil] TOTAL
TREATHEHT PLROESCLTON LOLER

Faddy 385 1499 1479 1193 1050 243 6550
rovndnuts 6'n 912 289 845 829 10 4300 :
Soythcnng 113 - 1064 328 895 80862 518 G150 :
Toh::zco 315 1756 - 560 T46 2418 1005 G200
Fonarl 119 1063 - - 895 1260 453 00
Cassava 100 633 - 224 - 629 1319 2500
Cotteon 403 1655 1608 '395 177C 1064 7400 :

1. Includes packing materiolg and 10 physical contingencies
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Totaecco el L 1185¢C w

Caegava G 8500 - .
deae? g 9400 -

Cotton 3 - 7120

Pulses/Chillie 02/0niona/ po) 6550 -
Vegat.tles 3

e

egosadbles/Frulis L 15000 198000
1. S00 Tatly 32,
€y = indicatesz not suliivesed,
Jo Weizhted aversze returm (tased en ETea) = pulzes (51,0),
calllies (153}, onicns (27%), vegstatlos (25.).
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he  Welpited averazs return (Sozed n erea) - chillies (20,),
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2 = SETTLIIENT PLANNING

5¢1 = Hucber of Set4lers

Zhe prelizinary assessment of land capability de
sucmarized in Tatle 2-5 forms the basis for a precpused farm alloceiion
scheme incorporating the following princijnles:
T. Allccate cne heciare of lang suitable fcr at least one paddy
Crop ser year to as mzny setilers as possible,
2, Settle families on intermediate lands, adjecent to vegetzdle
end cash crop fields, and also reascnzdly clese (1-1); ziles) %o
vheir paddy fields,
3. Allocate one hectare dlocks of upland,
Table 5-1 summarizes *he ereas ol land and the zumber of faras elloceted,
end indicates the iype of land esch fars would have, The fa=z poauletion

that could oe supporied under such a scheze would be as follows:

Lowlends . 15,200 fawms 76,000 persons*
Internediate Lends, 14,300 ferus 71,500 persons*
Uplands 3,800 farms 62,000 persons*

» = -
Total 39,390 farms . 196,500 persons*

Tals estizate is very prelininery end vill be revisti~to-reflect infor=-
maticn now being collected or present population and lend use and on
lend cepability, The zost suitable se:‘le=x =t pattern for the uslends
will also depend oa tx Teasiblilisy of sprinkler irrigaticn and cn the

atility of szmall holders Lo effeciivelrw canage 2 zprinzler systen.

The estizaete cf the number of farms is bSaged cn &n average size ¢f 1.4 ha,
composed of 1 nha "sasic farm' oudé C.4 na fon acxestezd, vegatable/fruis
Pict and cash crop area, The latior arca is doutle tihe gice ellscated

in tie 'I' project area. Indlcations are, nowever, that the 2,2 ha areac
in the 'E' prcloct are proving to 5o of insulficlens size, concldering

the econozlcs ¢f Zarz operation cxd the gpatlial rejuiresenta for draught

anizels,

" Zaged cn an average Zezily sizoe o?f 5 pergsons
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TABLE §-1

FAQU ALLOCATICN PATTERN

FAR{ ALLOTHENTS (HA/FARK)

TOTAL LAND ALLOCATED (ilA)

Paax rypz SOIL TYPE HO. OF  NON-COLMMAN- COLNIAN- IRRI-  HON-COLEIAN- COMLIAN IRRTI-
FARS DABLE DABLE,NOT GATED DABLE DABLE, GATED=*
IRRIGATED . NOT IRRI-
GATED
A. Lowlana Lowland 15,200 1,0 15,200
Interned.Coarse - cash crops 0,2 3,000
- veg. plot 0,1 | 1500
~ homestead 0.1 1500
Total per farm 1.4
B. Intermediate Interned. Fine 14,300 1. 14,300
Internecd.Coarse - cash crops 0.2 ., 2,E00
- homestead 0.1 1400
- veg. plot 0.1 1400
Totel per farn 1,4
C. Upland Upland =~ cash crops 9,800 1.0 9,800
- horestead 0.1 1G00
= veg,fruit plot 0.1 1000%*
Total per farnm 1.2
Totals - Louland - - 15,200
Interned. Pine - - 14,300
Interced, Coarse - 5800 6,800
Upland 2000 - 9,800
Grand Totals 39,300 2000 2900 45,109

LA 2

¢ Irrigable, commandable area from Table 2-5,

less 5% as allowance for irrigation infrastructure

Assumed to be commandable using sprinkler irrigation

3
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Unless the means can %e Zound to overcore these types o?f
deficiencies, no projaction of Rerformance of ih incezing settlers

nas nmuch weight.

»ior to any consideration o? sevtler selection it is essential
v3 analyze the resulis of the socic-economic survey of the area
which was inisiated 213 dlarch, 1979 by the Settlemeat Planning

and Zevelopmen Tivision of the llahaweli Developmen* Board.

It is expectad that interviewin will be compleied by the end

m

of March 1979, and that checking of data end preliminary tabu-
lation will be completed mithin vhe following few monihs. This
survey will provide a valuable da<a base, on which criteria

Tor land distribusion to 8xisting area resilents Zay %e estadlished,

Witaout doudt the selection of setilers is an izportant considerasi
The urgency of coming to decisions on basic questions increases
daily, due to public Yy siven to intentions of the Goveraxent io
zmake these lands available to large aunbers of ses:lecrs, Some
people are now moving into the avea in hopesof establishing some
degree of prior rights iz ihe Jormal allocation of homesteads,
Prelinminary recomnaissance during Fedbruary 1979 'in the arojecs
area indicates that pesple now occupying laad and carrying en Crop-
Ping arnd/ox livessock cperavicns include Sinhalsse, Tazil, luslinm
and Veddal graups, soze of whoa are lcng-time reside::s walle
otiers nave excroached as Tecently az eight meanths ago,

&

in seltiler selectiosn is the

e
gent's authority; othar zecole were a3gigned
[ s P

urdler <he Gcverm
e3; there were some vho cazo

f land and have Soen en roachers Jor mane

[ )

-
years; seoona wersd allowed in ag religens Zollcwing tha cemmunal
e

¢ 4 ;o -
oY shat Liomay affecs
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In selecting new settlers =nco cutsid
srefsrence should be given o secsns generaticn feczle Zron
D

\,
ey A
oty n:‘.‘-)

revious setilexent schezes. These experienced
3

A further and importent considerciion in settler sezecticn is

roviie needez services

and skills suck as carpeniry, veaicle repair api maint venance,

U

the need to include people who can
e

Dot meking, fishing end personal sarvices.
The spatlal characteristics of sevilement besi sui<ed in Systez 3
are as yet undetermined and in the firgs instance reguire ccnplesion

6f the land classificetion work,

Present settlement is in the fora of villeges ranging frea 5
340 fazilies (medien of 65 fexzilie.). Some villagers ere long
esiablished with legal rights to land, waile oihew villagers have

been farmingon state land.

Adminigiretion of the rrelect area is Presently carried ous by

“hree differens adzinistrative 2isiricis = Polonnaruvwa, 3aiticaloa
d Amparai, Polenneruwa Distmict nes jurisdiction over adout

70 per cent of the sroject area, end contains the Pi=bu: retiewa

<anz Settlezent Schexze. 3Sezticeloa hes jurisdiciion over obout

22 per ceat ¢f the area and contains the Vekeneri \ Village

Ixpansicn Schene, Azparai Disirict has jurisdicticn over less

then 10 per cent of ‘he arclecy erea,

sopuiaticns in the project area fron thesd tiree disiricis vag
ag Jolows: Pclonnaruwa 14,247 (=cs8t 0?2 whoz were Sinhclese);
8 23,645* (most of whem are Tazils) and Amparai 1,762

ol

285t cf whon ars Sinhalese).

—~ )
]
«t
«t
1~
O
[
[
(8]

atvached cre two reperis (Azzendices D and ) cf interviews held
12 llarsh 1372, One is5 ia *he village of Seelapurc, wnhieh liep
about . z=ile south of the wanenpitiya-valachzne

woos 3.de of tho moin rar: lecding intc the rrspssoed

danm site. Taiaz current wnlorzation gives inzigit inte she reclisios

* Inclules G.5,2:1, 21, L2, 227, 213, 2o, &4, 214, Zt2,
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ol present settlezent and land use on encroached lands, The
second Intverviaw tosk place witih cn encroacher in the Bi=bu-

rettewa area,

5.3 = llanagemen: Considerations

~

The esiizaves of agriculiural benefiss resuls: ing froa irrigated
cultivation in the project area assume that an appropriate and
successiul menagezent programme can de developed and put in place,

70 easure tvhat the settlemeni process is successful and that benefiis
centriduve Yo the national and regionzl economiss in a t{inely manner,
tils prograzze zust be developed within the first five “o seven yesars of
development, Similarly, provision must ve =made for ke raquired
zarketing and processing facilities, for an effective extension service,
- for a credit systex which is adequaie ‘o meet she “armer's zoeds and one
:wu‘c“ fe respects sufficienily io honour repayzent resgonsibilities and,

ifinallj, a sociel crganization a Lilage level which exncourages

ot
ctr
o
(o]
0 <
}_c

caxizun Jarmer narticinsation in the decisicns aZfacting hin,

In the cese ¢f such major crops as cotion, tovacco and soya Seans, it will
J & ’
be recessary o ;ut in place 2% the oussel organizations witlh a 1igh degree

ol autcnezy capable of previding growers with all necessa ary inpuis

(seed, fertilizer, nesticides, tecanical suidance, credit esc.) ag well

as bYeing responsibdle Jor ke purchase, arocesaing and zarketing o ‘these
¢rers. Curing tals izitial sericd, asg experiance is being gaized 2zd
zethods ani ocadures nerfactod, counsiderasicn should be ziven to gradual
transfar ol Shess funcsticns %3 farzor-cimed and oTterated organizasicns

gard %o creopping pattorns, yilalis,
% and erap ausvaadry, Is che assumpiion iat en Ixtensicn-

Jexdnsirection or FLlct Farz will ta estatlighed, ag propo:ed in Chagzer 3.

ll
%)
«t
1~
o
o1
Q
)
I
fos

Concomiftan® with <ha eatailizhzent of the suggosted crsg

2xktenalcon-dexzonsiraticn Fara L3 the noed Sir adaquaste rouczing eond sscilal
ure cularly educasion ani analsi zarvices) %5 onsuse

vhat vecnnical ani zrofessional nesacrnel can and 13 restds sarzaneasly
)

ec 2re3 i are ascossidbls 5 sectlers,

N
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5 = HYDROLOGY AND WATER BALANCE

Water requirements for ir rigated agriculture are computied by
estimating the total depih of waiter needed over the growing
se2son for each type of crop., This watexr savisfies plans
evapoiransrgiration, open waier evaporition. deep pexcolation
2d leaching requiremezts. The coniribution of rainfall %o
meetving these requirements is thea acccurted for, leaving a
net requiremenf to be satisfied by irrigaetion weter. ‘Gross
waler demands for the project are then calculated by sumzing
the individual crop requirements and 2llowing for losses in *he

distridution systienm,

the water supply which is available io meet the irrigation demands
is limited by the aydrology of the Maduru ra btasin and by the
hydraulic capacity of the link tu-nel which will % Tansport vater

frex the ilaheweli to the lNaduru Cra resexvoir,

To belance thoe irrigetion femands against the evailadle supaly,
cozputer si:sln‘;on runs have been used ~o assess the performence
of the gysten over & period cf obtserved hydro‘c cel record, Each
cczputer run caxn rcpre:e:t different coxmbinations of ! irrigation

dezand, reservoir asize eud linl turnel cepacity.

6.1 = Irrication De=mands

For tke zurposes cZ producing thls Interiz Report sizple, rec-tmiszed
A

si0 calclklation of irrigaticrn dezon

I

chniques have teen used
it 15 prepesed that more scphistiicnted methods te ugod in the prepara-

tion of the Feasibility Zepors.

There are no full Zeteoralogical ssations wishin the Syste= 3
prolect arex aend rast ciudies aave used Seteorclogical duta
oz stetiong at Anuradiasura end tizn Iilupralla=s to calcuiase
waver resulretents for Cysites B, Both of 4inese sietlons are

slt.ated i agro-eccligical zone DL (meo I 5.4) and are over



6=2

80 ms. (50 miles) from the northwest btoundary of the System

3 area. The meteorological station at Satticaloa has su®ficient
long temm data for the calculation of Peaman evapotranspiration
and is much closer o the project area. Unfortunately it is
situated by the sea, and thereZore has e much greater exgosure
to the Northeas*t mensoon, With a view %o providing zore
representative crop vater requirements, the Batticaloa data
have been used fof the Yala season, when the exposurs of -
Batticaloa to the prevailing wind is the same as for Systen B.
In the Maha season Anuredhapura wind data have been substituted
for the November-ipril period.

Al Batticaloa, temperatures are tynically high throughout the
jear, with a mean maximum of 33. 6 C in June (Yala) and 27.50 C
in January (Maha) The respeciive meaa minimunm temperatures are
25.4 C and 23.2 C. Uean relative h idity i3 over 80% ia the
laha season but falls to about 70% in the Yala season.

The most central raingauge in the project area is siiuated at
velixanda, The records at Welixanda are'interrupted but missing
data hes been sudbstiiuted using lirear regression techniques,

dean annual rainfell i3 1765 mm. Yean rainfall in June ig 22 rm,,
obut i3 frequensly zero. “cnthly data (both observed and estizated)
are suzmarized in Table 6-1,

Jor the purposes 22 calcula*ion: of crop water sequir ezeats, the

zethod outlined in FAC's 1977 Peper cn this sudlectd
233 beex used 49 esiizate DPer=an evagotranspiration., 2atticalse

data, zcdified as ;?ﬂV"uS’j described “as been used ‘o this

calculation wvhich i3 gu==artizad in lable 6-2, The resuliing mean
20athly zctential ovapotranzpiration values aave been compared
with prev’ nia caleulasions for anuradhajyurs, xahi‘-‘-uppallamn
azd un=odilicd Zatticaloa data in Table C-3, This shows that “he
average anzual Ponmen evayotranzpiraiion caliulad od using <ho

zociilisd 3atticelea data 1g G higher than thee zalculasod for
9 cdznziztent with tho eatizesoe made Inm 1978

S evapotranspivation vould te 57 higher
4









TABLE 6-3

COMPARISON OF PENMAN POTENTIAL EVAFOTRANSPIRATION El‘
FOR MAHA ILLUPPALLAMA, ANURALIHAPUDA AND BATTICAIOA (mm)

[ &o/n

JAH FEB KAR ( APR MAY

lrlya

JUL AUG SEP ( ocCT Hov DEC TOTAL

Eaha I1luppalleza, e=. 119 152 157 150 163 75 191 193 191 157 109 114 1871
Azuradhapura, 124 136 168 152 168 187 191 197 188 139 108 108 1856
:ml’ia] 4.0 4-85 50 42 5.07 So 42 6. 23 6- 16 6. 35 6. 27 40 48 30 60 30 48
Eattizeloa, = 138 148 205 198 202 188 198 199 187 171 140 123 2097
m/da! 4.44 5. 27 60 60 6. 59 6. 51 6. 26 6. 40 6. 43 6.24 5. 52 4. 66 3. 97
2otticaleoa, = 118 133 188 185 202 188 198 199 187 171 126 108 2003

&=9






TABLE €4

MONTHLY CROP COIFPICIENTS

CEC?

JAn

PEB  MAR

AFR mYy

JUN JU. AUG SEP oCT HOV  DEC
Faddy (135) .04 0.4 0,12 0.55 1.1 1.08
Fadly (125) 0.55 1.1 .05 0.91 o0.13
Sozabcen/groundnuts 0.35 ¢.91 1,05 o, 79 0.1 0.35 0.91 1,05
Cotzion 0.33 0.75 o0.88 1.07 o, 83 0.28
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feonan eTspolranspiration

Feyalrenent, om

TABLE €-S5

CALCULATIOR OP ®ATER REQUIREMENTS

FOR 1OTTAND AREAS

P ol | e
Jax Fim EAR APR JUN JUL AUG SEP ocT (o)’ TOTAL
118 133 168 185 188 198 199 187 171 126
.04 o.eq4 0.12 0,55 1. 05 0,91 0.13 - 0.55 1.1

12) 112 23 102 197 180 26 - 94 139

9) 74 12 45 90 81 12 - 47 90

- - €0 120 - - - 60 120 -
216 186 95 267 2087 261 30 60 261 229

u1 82 27 42 - 27 26 34 112 197

15 104 €8 225 287 234 12 26 149 32

107 149 97 321 410 334 17 37 213 46 - 2136 &m

16.2 22.6 w.17 48.6 62.1 50. 6 2,6 5.6 33.3 7.0 - 326.0 x

fotes 1. Based on 3=m/day on fields under irrigation

2. Lased on 70% conveyance efficiency

J. Double ciopped paddy rice regine assumed

4. Cropped arca is 15,155 ha derived -{sec Table 6-6)

cl=9












Loulands
Intermodinte Lands
Uplandy
Homzzteads

Total

. -

TABRLE Gﬂ T
CALCULATION OF SUSMMRY OF GROSS IRRIGATION WATER
RIQUIRBIITS x 10° o3

/
Mt ’ Yolei } Vs
ME M3 MR JAK: WY  J C JUL amc sEp | oce HOV  DEC  TOTAL IRRIGATE
AREA, HA
62 2.6 U7 8.6 627 621 5.6 2.6 -56 3.3 7.0 - 3260 15155
28,0 31.0 1 2.5 53.8 71.4 43.2 - 5.3 36.7 167 9.6 327.3 14271
- - 7.9 2.9 23.9 33.7 2.5 2.9 - = - = kkeGh $809
- - - 89 232 29ia1a 01 ~ - - - - 78.9 5885

44.2 5.6 30.7 100.9 162.6 197.0 133.3 5.5 10.9 70,0 257 9.6 844.0 45120

9i=5
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TA3LE 6-10

RADNTALL STATIONS LOCATED

NZAR SYSTENS B

Staticn Yeme

Batticaloa
Zkiriyantiu=tus

Boraborawewa

Polornazuna
Trincozalee
Vakaner!

Velilkarda

2eriod o2 Record
Begtn Ead
Jan, 1869 -

a Jan. 1842 July 1977
Hev. 1909 -
Jl.:. 19‘0 -
Juce 1869 -
Oct, 1500 lov, 1972
Jaz, 1942 June 197)

Missing Data

Total Months

)Major

0

14
18

18

21

Aug.

?’bo
Aug,

Jea,
Oct,

feb,

Periods uiaaing

1853 -

1971 -
1572 -

1968 -
1969 -

1967 =

Jec.,

Yed.
Oct.

Dec.
Dec,

1959

1972
1972

1968
1969

1968
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TABLE 6-12

SULLIARY OF CHARACTERISTICS
OF LADURU OYA STREAUFLOW
GAUGING STATIOHNS

Locaticn Drainage Stnge Observations Laximum

Area Begin End Misaing Est'd Plow
(Km2) 1 §m3[8ecl

Kaduru Oya

at Dam=ite 452 Pab. 1951 Sept. 1957 2 mo. 416
Yaduru Oya

below

Dansits 459 Jan., 1978 present - 27
Kaduru Oya

at ’
¥elikanda 966 Feb. 1946 preasent 15 mo. 1800

i. Measured from 1 inch = 1 mile maps

2, Estimated by extending rating curve beyond measured range and using the observed stagoe

3. H.A. - Hot available

Begin

Nov,

Oct.

Nov,
Dec,

1951

1978

1953
1978

Flow Measurements

End Max. Stage UMax. Flow

_(ft.) (m3/Sec)
Mar.1957 9,50 156 !
present N.A.3 NeA.q
June 1960 11.0 202
pregsent H.A.3 N.A.3‘

92=9


http:1800oo.15

6«27

6.2, 3-The Availadle Hatu=al Water Supnly

Table 6-18 summarizes the measured and estinated' flows at
the l2duru Oya Demsite, These flows ban be used vith reason-
eble confidence as input to reservoir operation studies,
although i{ may be possible 4o meke adjustments to the flows
to rellect shifis in the rating curves detected by the flow
neasurenent progren which is presenly under way. Any such
adjustaents will be presented in the Fizal Report,

€.2.4 = Flood Hydrology

Flood studies hava been conducted by czca® %o derive design
flooés et the demsite for spillway design ead consiruction flood

handling purposes,

These studies, vhich are based on uzit hydrograph msthods, cen
be found in the CZ(C3 Report. The flood studies to be carried
out as part 02 this Feesidility Siudy relate primarily to the
delineation of flood-proue areces in the irrigation aerea.

L od

Streamflow records in the Xadu=u Oya basin are ﬁnreliablo for
flo0cd arelysis due %0 he lack of flow peeasurements at high

steges, and due to cvesdenk flowvs which occur at Velikanda at
noderately high flows. The progras of flcow measurements now

under way, coabined with hydraulic calculations using topographic
inforzetion now being collected, vill permit siudies uﬁing ind
kydrogreph metheds of the flooding situaticn und:c tresent condi4ions,
The area found to be subject <o inunda*ion will bte ccopared vith
hlgn water maris obsexved clong the Polorzmaruva - Valachchena:l

Road during the liovezber 23 - 24, 1978 cyclono. These marks have
bee= carked wiih peint exd . qurveyors working in the eras in the 1979
Tield seeson will record theis levels ox the 1: 50C0 maps wvhich

will be produced as a result of their <ield work,

The flood regime under future conditions (vith the XNeduru Oye Tam
bulls) vill be exanined by routing obaserved end simulated extremo
£1-5ds “irough the reservolr, and combining the routed floods with

observed or cozmputed flood flows originating Zrecm 4ho uncentrolled

* by CECE, cednly uzing a rogrozscion reletionchip vith flows
obsorved at Vielikenda.



TADLE 6 - 18

Sk \RYY S .

i S stz T et
Tater OCT nov DEC JAN FLB HAR APR KAY JUN JUL AUG SEP TOTAL
Year

48/35 10,4 719 37.2 134 2.8 9.1 2.8 1.7 1.4 1.0 0.9 0.7 56,5
45/45  14.1  1iC.1 47.5 55.8 49.0 35.9 33.7 17.8 2.9 2.5 1.9 1.5 376.5
46/47  13.6 37.3 108,0 193,9 20,7 14.1 14.8 6.6 2.2 0.7 2.2 0.0 424.2
47/48 3.0 0.7 70.3 69.6 11.8 4.4 14.0 11.8 0.5 0.0 0.0 0.0 186.3
48/49 3.7 20.0 90.3 98,4 12.6 T.4 12.3 562 0.2 8.1 1.5 257.8
£¢)55 1.5 17.8 150,2 71.0 22,9 59,2 7.4 9.6 0.9 0.0 0.0 0.0 340.6
50/53 8.1 T4 17.0 333.3 1.5 10.4 8.8 3.7 549 3.7 3.0 3.0 404.8
51/52 3.0 53.2 56.2 159,1 37.0 T.4 9.6 9.6 4.4 3.7 0.0 0.0 T 34304
52/53 1.0 22.1 9.7 T1.7 12,2 26,6 49.7 7.5 1.8 12.1 3.1 7.0 - 224,.,6
53/54 25.5 22,2 59.0 98,6 103.8 24,3 13.2 11.6 2.2 0.1 2.1 0.2 363.0
54/55 2.2 6.8 65.0 134,3 76.2 18.1 17.2 15.5 2.2 0.8 11.0 1.7 381,2
55/55 5.8 €.3 12.3  35.3 8.6 6.5 1.7 0.1 1.7 1.0 0.1 79.2
55/57 8.4 24,2 54.0 58,6 106.9 13,8 3.0 3.5 0.1 0 0 0 272.5
57/58 C.0 78.5 690,8 92,5 36.3 9.6 - 16.3 9.6 0.7 0.0 0.7 0.0 854.1
58/53 1.5 10,4 51.8  28.9 7.4 1.5 7.4 3.7 0.7 0.0 0.0 0.0 13,2
59/€0 5.9 26.6 81.4 97.7 273.8 26,6 24,4 20,0 10.1 6.4 3.6 1.6 518.2
€0/61  37.7 17.4 99.2 56,2 12,6 13,3 21,5 3.7 0.7 6.2 3.8 2.2 274.2
61762 1.4 179.5 145.6 43,4 21.5 18.0 15.3 12.8 10,0 7.3 6.2 5.3 466,1
62/63 5.4 40.8 69.6 111.,0 59.2 20,0 18.5 35.5 5.9 5.2 1.5 3.2 383.9

gc=2



Tater OCT 107 DEC JA FEB MAR APR LAY JUH JuL AUG SEP TOTAL
Yeor

63/64 4.2 1183 131.0 102,00  67.7 22,3 18,9 15,2 11,3 8.3 5.7 3.5 508.1
64/65 3.3 4.2 40,0 23.7 88,9 14,8 25.2 14.8 4.4 3.0 11.8 3.7 237.8
€5/66 52 71.0 90.0 66.6 33.5 35.5 16.3 14.1 3.7 0.7 15.3 6.7 362,.5
€6/67 46.6  94.0 42,2 62.9  45.1 31.0 11.8 6.6 3.0 0.7 0.7 4.6 349.3
67/€8 13,1 125,1  142.1 82.1 15.5 22.2 12,6 6.7 4.4 0.7 6.7 432.2
€0/69 10.4  34.8  44.4 668.8  48.1 9.6  22.0 8.9 2.2 0.7 5.2 3.0 256.3
69/70  25.2  37.7 231.6 139.9 ga.4 25.2 0.7  30.0 8.9 0.0 0.0 10,4 607.6
70/71  17.0 19,2 03.4  114.7 22.0 26,7 25.2 20.7 13.3 14.8 14,8  16.3 306.3,
71/72 23,9 3.9 94,5 3.0 5.9 4.4 7.4 8.9 1.5 0,7 0.7 0.7 1€0.6
72/13  63.6 168.0 317.5 38,5 18.5 502 2.2 3.0 8.1 6.7 2.2 6.8 640,2
73/74  35.5  871.3 244.0 85.9  20.7 1.1~ 10.4 45.8 4.4 2.2 1.5 15.5 563.9
74/15 6.7 3.7 82.1 74.0  30.3 72.5 12,6 3.7 0.7 3.7  18.7 0.7 309.4
T5/76 0.7 20.7  348.6 349.3 28.9 3.7 9.6 5.2 0.7 1.5 1.5 0.7 171.2
T6/T7 0.7  27.4 71,0  22.2 3.7 4.4 1.5 2.2 2.2 2.2 0.7 1.5 139.9

Hotes: Froa 52/53 to 55/57 Observed Flocs at Maduru Oya Dawmaite.

Bisaing data are estimated us

with the records at Yelikanda,

Source - CECB,

"laduru Oya Ressrvoir Project Roport"

ing a correlattion relationship established

» Colombo, 1979.

,
oc=9a





http:4444{444444.44

TABLE €~ 19

SULZAKY OP PLOGRAM
CIIARACT iRTISTICS

Progsran
Orisin
2

CiCp

IHEDICO
Kuns 1,2

HLD-XD
kuns 3,4

Hydrolopical Tine
Period Stcn

Oct. 1946 - 1 month

Cept. 1976

Jan. 19950 - 1 month

Dee. 1977

Jan. 1950 - 1 month

Dce. 1977

1. A shortage factor can be spceified

of irrigation danands vhenever rose

practice, this results in a reducti
wonths of the simuletion.,

Shortage Delivery
Allowed Limitation
None Minipe RB Canal
& Tunnel capty
15% Tunnel Cep'y
103 Alone
lone Minipe RB Canal

& Tunnel Cap'y

which permits the reduction
rvoir levels are low, In
on in vater delivery in most

Ulhitiya'
Storage

Not con-
sidered

Considered

Considered

LE=9
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ot
o
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= As the link ‘turnsl capaciiy incrsases, Zaxinun daz height

can be dacreased, and vice varsa.

« A8 the dan lLeight, linlr tumnal cepacity cor ilinipe 2ight 3ank
Canal zapacity izcreases, *he frequency of irrigation watew

shortage da2creages,

The ultizate objleciive of “ha reservoir studies should be %0 arrive
at an optizum cocxtineticn 02 the three variables, whilas allowding e
seasonable zargia of additional capecity for incressed irzigation
demends., Owirng to the prelizizary nalure of the irrigation sycten
design end ¢ropping patiarm proposed hereln, +<he celculaied ivia _
gation demands must 2lso be regarded as prelizirary., The sizulasion
studias done to date have tharafcre beeu emamined *o assess the

zavure of thesos relationships and to determine thether the prasently

{2

Planzed dam hedght, tunnel cagzecity exd Linlpe Right 2anx Cazmal

caracity consgtisut ticn on irrigaticn development in Systen 2.

Q
o]

e a y
The average zonthly vlcu demends used as input for “ha zimulatd
T

i a
stucdies as caleculated by NZDECO and she Land Use Divisien (LUD) ara2
surzarized in Tadle 6-20, along with the dezands cozputed for this
study. The latter demonds ars abous 11 per cent lower then thoaze
computed bty JIDICO, and atoui 25 per cent lower thoa hage caleulated
by LTD. Ta2 sizulation rurnsg which NIDICO mada in 1978 with 41aip
dezands, zcwever, allowed a 15 par cent recduction in “he demands %o

-y Y Y - - M - d 4 ~
te cizulated in almost every zaazh, resultirg in gizulatad demznds

Tne UZIDECO preogran wag ugsed 4o oxomine a number 0f comiizaticns of

Focalitla tunnil capacities and laduru Oya dex helghés, Thoe rezulss, which

er2 gusied 1z CZC3's Tebrunry 1979 reporﬁ° indicets that tho opiixu
cimtlinaticn ic a “unnal copncidy of 26 m;/:cc and 2 Tull Supply Lovel (723
0f 7.5 =. Thlg condition i3 rapresented by Tunm 9.2 on Tabla £e2-,

A ecmparizen sf by Irrijation dezmenda ectunlly simulated {m 4443 mun

Wi¥L Asris coleulatod Zezmonds  (Tebla £-20) indisabar <hot Lireg demands
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TARLE G_20

SULEAKY! OF G10SS IRAIGATION

EATel R-nUTHMIITS ;
6 3 6 3
Eonthly Average Demand (10° m”) Surmary (10" m”)
'~'| 2 .
i A-- Y st e PAta
cource Jal ¥in AR APH LAY JUN JUL AUG SYP;y oct NOV DEC Yala laha Annual
(Apr-Sep) (Oct-Har) Total
HEDLCO 51 €7 10 to 2 192 171 15 1 89 67 26 641 310 951
IEDECO Pun 1 49 €3 9 70 156 163 14C 13 1 77 ¢ 24 551 2862 £33
LUD bun C-11 57 108 75 32 113 198 214 116 39 47 9 57 712 413 1125
LUD it 2 ememeeeme Leteiled printout not aveilable ———-eccmmmmmeeo o 641+ 397% 1038
1UD Lun 3 50 55 66 ou 99 174 ke 102 34 41 61 50 25 363 yey
LUD o g 52 9y CY 29 104 3 B 107 36 43 64 52 657 379 1036 ,
H:DoL00 tun b 16 21 3 24 55 58 51 5 0 26 21 8 192 97 28y
Leins a4 53 31 101 163 197 133 5 1n 70 26 10 G10 234 844 )
Ve , . .o, > ST
l_" oS AT N (!‘..’l ('.‘(")_I - - { -

s totipated

PR

y .
T c VAR AL

£€-9
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szrologz

Average annual natural inflow

Averags annual augmented inflow (Ulth
linlk furnel capacity of 34 m /sec)

zaxinum obsexved discharge

Maximunm Probable Plood

River Diversion Flood (100 years)

Reservoix

Fall Reservoir Elevation (FRE)
Minimum Operating Level

Gross Storags to FRT

Live Storage Capacity

Saddle Dans

385 milliecn m3

1121 aillion m3
382 mj/sec
4270 m3/sec
2038 mJ/sec

97.5. =

85.0 o

515.0 million m3
457.0 =million m3

Iwo oinor saddle dams oa the left and right banks of the reservoir
closed by small dykes having lengths of 60 aad 300 m respectively.

Left Bank Qutlet Works

The powerhouse, which is incorporated into an addiiional eaxrthfill
sadile dam, i3 located about 2.3 km northwest of the damsite, An
irrigation bypass with stilling basin is provided. The key design

parameters are as follows:

Design Water Elevations

lMaxirmn Tailwaier
dinimun Tailwater

Faximun lies

Maioun Net Bead

Raved Head
Discharge Capacity :

gdaxizuxm Cperating Meadweioer ¢ 97.5
Minimun Operating Zeadwater ¢ 87.0

o

o
¢ 7.7 m
: 75.5m
: 19.3 nm
: 9.0
¢ 15.5 m

Poweriouse -~ Rated Capaciiy ~ 42,0 m3/sec

Irrigation Bypass ~_49.5 mJ/soc.

Turbines: Two = Vertical saali, ilaplan t7pe turbines, rated head = 15,5 m
Rated speed = 250RPH, Power per unit, rated head =

3.25 MW



T=3

Telel = Con~veto Dam Aliternative

A straighl gravily dam of mexirum height 41.8 m end crest length
1050 2 is proposed a:i a location slightly upsirean of an ancient
bund., TFizure 7 shows the general layout and a typical section of
this alierzative. The right bank powerhouse is incorporaied iato
the domstrean toe of the dam. The principal design perameters
of the concrete danm are as follows:

Dan
Tyre - Concrete gravity dam
Craest Elevaticn - 101,75 n

Principal dimensicns: Length along crest - 1050 m
Maximum height above foundation = 41,75 m

Spillwasy

Type = overflow, incorporated into tho dem

Crest Zlevation - 97.5 n

Length - 257.0 nm

Maximum Flood Conditions - Dischargs - 2240 m3/sec
' ~ Tlood lift = 2,70 n

Richt Bank Qutlet Vorks
Locaticn - Right side of the dam, wiih powaerhousae locatad

at the dovnsirsam toe,
Contents =~ Iztaks conduit (through tka danm), pesnstoclk, powcrhouse
wiil irrigation byrass and stilling basia

Cesign Taser Zlevaticn: A3 Jor Left 2ank Cuslss Vorks
isc2arga Capacity: 2eworhouse - Rated Capaciiy - 21,0 m3/sec

Lrrigation Bypass - Maxizua Capaclity
35.4 m3/sec
Tarbizne: - One vertical shafi,Xaplan typs turbine, rated head = 15,5
rated speed = 250 R3l, Powar at rated head = 3,254%

Tele2 = RockZil) Don Alberan<ivs

A canvral cero rockSill dem of maxiswua heizhs 41,5 matres asd c-ess
lezgth 1320 zotre3 La proposed for tho samo locastion a3 fo- %ka
concroto graviiy dao, Tigure 8 showa tho goneral laycus and a 4ypical
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section for this alternaiive, The right bank powerhouse will be
constructed at the dovmstresm side of the right abuiment, with a
Pressurs tunnel exzcavated through the abutment conducting the watex
to the powerhouse. The spillway is a gated chute spill type, and
i3 located in the lert abutmeni of the dam, Rock excavated for
the spillway will provide the material for the dam. The principal
design parameters of the rockfill dam are as follows:

Dam

Type - Rockfill dam with central core

Crest Elevation - 102.5 m

Principal Dimensionsg = Length along crest - 1020 pm

Maxirmum height above foundation - 41,5 m

Spillva
Type = Gated chute spill, located on the left abutment.

Crest Elevation -« 90,0 nm
Length - 27.0 m ~ 3 gates 5.0 n x 7.5 m

Maximum #lood Conditions - Discharge - 1720 m3/sec
= Flood 1ift (above 9750 m) = 1,9 n

Right Benk Outlaet ‘orks

Location - éight abutment
Contents = Intake pressure tunnel, surge chember, ﬁenstock,
powsrhouse with irrigation bypass and stilling basin.

Design vater Elevations: As Jor Left 3ank Outlet Vorks
Discharge Capacity: A3 for concrete den
Turbdbine: As for concreie dan.

7.2 = Link Tunnel

The link turnel allows the diversion of water from the Ratkinda Ora
Reservoir to the !faduru Cya Reservoir. ‘ater is conveyed to Ratkinda
Oye Reservoir via tho llinipe Right Bank Canal and Ulhitiya Cya Reservoir,
“rom the maln stem of the ifahaweli Ganga at ilinije.

Telel = Hydraulic Agnasts

L

Sudies to deteraine the tunnel's hydraulic capaciiy have been
carried out, and are suzmarizod ia Séction 6.3. Controllin
upstroan cad dovmsircem water levela ara dete=mired by the oparating

lizits o2 %he Ratkinda Cya reservoi= (upgtream) 2zd lladuru Oya
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reservoir (downstream), Tho condition used for hydraulic design

has been the simultaneous occurrence of minimum operating level in
Ravkinda Reservoir. The reasons for this decision are threeold:

1.

2.

3e

’

Simulation studies show that the Laduru Oya -eservoir can be
expocted to be at maximum leval for froag one to six months in
every year. Ratlkinda Oya reservoir is expocted to operate

within a narrow range. of levels, arnd the monthly variations

will depeﬁd heavily cn the System C demands. Tous the probability
of the coincidence of the critical lovels is difficult to essess
until the System C demands are knowm with more accuracy, and

until sioulation studies which expressly consider the Ratkinde
Reservoir levels have been coploted,

The bed of Vila Oya at the outlet of the tuanel is at aa elevation
of 94.0 metres, The hydraulic liznitations imposed by the chaanel
dimensions, slope and elevation will vhorefcore 1limi% the minimum
water level at the tunnel outlet to a relatively high level.

For the gate dimensions chosen, discharge is "free" (no sudmergence)
and thus tho water level in Vila Oya will not affect the tunnel
flow. The minirum upstream level is thus the controlling factor,

In sumnary, the hydraulic desiga criteria for *he lirk tunnel are as

£ollowa:

Uostream Conditions (Ratkinda Oya Reservoir)

Plood Ievel - - 107.25 m
maxizum Cperating Level - 106,63 n
sinimizn Cperating Level - 104,42 m
Tuznel Cavaciiy - 34 m3/sec

Dovnstream Conditions (iMaduru Oya Reserroip)

Mood Lavel - 1C0,2 m

L ]
saximun Operating Lovel (Reservoir) - 55.5nm

* Late ilarcn, 1973 decision %o drcp masizua riser—siy lavel
frcam 97.5 %0 55.5 m.
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The hydraulic design of the tunnel was undertaken to determine the
size of the tunnel required to pass a flow of 34 m3/sec with an
upstreaa reservoir level of 104.42 m and a dovmstream level of

95.5 n. Consideration wag given to'lining the tunnel for hydraulic
reasons, although full liniag is not required for structural

reasons (see Section 7.2.3). Table 7-1 sumarizes the assumptions
used in the calculations and the tunnel diameters selected for each
of the four lining conditions considered. The assumed tunnel cross-
section i3 the "straight-legged horseskoe'type.

Two control conditions are possible with this tunnel - upstrean
conirol, resul#ing in free flow (atmospheric pressure) through the
tunnel, and dovmstream control, resulting in pressure flow.

The upstream control option has the following features:
The tunnel invert must be kept at "grade" to maintain free flow

conditions.

- Graviiy dewatering for inspeciion is possible,

= Only cne major structure, at the inlet, is required.

- Careful control of the gates is necessary to maintain free flow
conditions. A sudden rise in upstream'reservoir level, without
an attendant reduction iﬁ cate opening, would resulit in sudden
‘ransition frca partly full to full flow. Siructural damage
i3 possible from such a condition.

= No surcharge of tunnel capacity is possible under high head

cbnditicns.
The dowvnstream control option has the following fea‘ures:

- The tunnel izvert can be dropped to avoid poor rock,

- Gravity dewatering or the tunnel for insgection i3 not possible
LT the invert is dropped.

= Stoplog slota and trashracks are required at the inlet portal,
and a control structure with gates and stoplo. slots is
required at the outlet,

- Consideration musi be given to hydrostaiic prossure over the
leng:h o2 the tuanel, perticularly near the outlot,

= Control gates do not require frequent adjustmeat.

= Additional discharge capacity is available under high head

conditionga,



TABLE 7-1

SIFVAARY OF HYDTAULIC DESICH OF LINK TUNHEL

DESIGN CONDITIONS

TUMIEL LINTING VATER LBVELS (A1) MANNTING'S N

..DESIGH RESULTS

GATES
e CoNDITION UPSTREAM DOVNSTREAM UPSTREAM DOWN- NULBER,  SIZE,  DIAM-
MINIEUN  MAXTHUM MAXTAUM, STREAM TYPR ETER,
MIHIIUM,
Frae Flow Unlinead 104,42 5)7.54 106.68 .029 Vertical 6.0
Lift
Erossura Unlinad 104,42 97.5, 106.68 .029 Vertical 5.5
Plou Lift
Shotcreto 104.42 97.5 106.68 «023 Vertical 5.0
4 :
: Lift
Lined 104.42 97.5 106.68 .016 Vertical 4.5
4 . 9
Lift
Invert Paved 104.42 97.5 106.68 .026 Vertical S5el
4 Lift

1. Yhen Maduru Oya Reservoir is at PSL = 95,5 n.
2, thea Madura Oya Reservoir is below 94,0 m.

3. Por unlined tunnel, D = mean driven diameter
Por ciiotcrote lined tunnel, D < Diamoter before application
For concrete lined tunnel, D = inside diameter.

4+ Doty uot reflect recent decision to lower dam height by 2.0 :metres.

l=L
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T.2.2 = Tonorranhice aqd Geological Aspects

Figure 8 shows the link tunnel erea in plan, while rigures 9 and 10
show the topographic and geological conditions which arffect its
design. The areas anear the inlet and outlet portals are
characterized by gently rolling topography. Overburden consisis

of a one to two cmetre. . thick. layer of clayey

silty sand. Bedrock, consisting primarily of precambrian granitic
gnelss, is exposed sporadically in the nor*al areas. Near the
outlet a dolerite dike cuts across the alternative alisaments. The
bedrock is heavily weathered, up to 2 depth of 10 metres in some

areas.,

A program of geophysical and geological surveys was underteken to
exanine the geological conditions alcng the proposed iunnel
alignment, Geophysical surveys wers run along the length of the
tunnel trace proposed by Acres in Septeaber 1978,along a minor
deviation from this trace, and aleng threce transverse lines in the
outlet channeol area. In addition, surveys were run in the inlet
areas of the irace proposed by CECB..

Drilling of twelvo boreholes (sco Figure 8 for thoir locations)

to the preposed tuanel invert was carried ou* by Io>rigation Depart-

ment crews, oSt of the holes were drilled in the inlet and cutlet

areas, to coxfirm geophysical information on the unweathered bedrock

proiile. Laboratory tesis were rua on selacted core samples.

Ovarburden characterisiics ware exaxmined by dlgging test piis and
test <renches in the inlet and ouilei arsas and conduciing ladoratory
and Iield tests, Thece tests aized 2%t assassing slope stability

and permeadbility characteristics ia the praposed open cut sections,

Tae exploration program allowed the followinz conclusions o be

reached:

=~ The geonhysical profiles can be ccnsidared reliable, as vory
good agreaemont "mg obgerved boiween borohole logs and ihe
geepaysical data,

= Tho Jock Quality Designation (22D) of the wawecathercd bedrock is
"Good" %o '"excelleai", ‘he permoability of the roci ig practlcally

<020,
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= The following slopes caa bq agsumed to be siable:
Sound fresh “ock : 1 Hto6 7V
Weataered rock : 2Hto1vV

2.5 Hto1 VvV

Clay

= The rock in the vicinity of the dolerite dike hag been
heavily fractured aand jointed. ‘hig zone, about 210 metres
wide, is considersd a poor quality zone and will require full
concrete lining with steel ribs for edded gupport, .

- With the above exception, no.zones of poor rock are kmowvn %o
exist alcng the favoured alignmen:s. Support requirements over
most of the iumnel lengih will thersfore be minizal. Allowances
should be zade for pattern rock bolts ia the tumnel roof over
about 40 per cent of the tuznel, with additional support

allowances for minc> unforesesn weak zones,

Te2e3 = Alternativres Consiidersd

A total 02 nine z2liernative sunnel configuraticns on thres differens
alignzents (Figure S) were considered before erriving at & f£inal
design. These alternatives, the characteristics of which are
suzmarized in Tabls 7-2, ware:

Pressurn Tunnel

The pressure tunnel variants all incorporated a dropped invert
‘o allow most of the Sumnol excavatica %o he done i sourd bedrock

Six alternatives were considered:

1. The Acres Trace - bdasic alizmment, with a relatively

long outlet ozen cus,

2, The Acrea Irace - basic elizmnent, with a relatively
short outle! open cus,

Je Tha Acrog Trace - deviated variant, with a ralatively

lonz outlet opaoa cus.,
% The Acre3 Traco - daviated variani, wish a rolatively
short outlot opea cut. )

5+ The CIC3 Tracoe, with a rolatively long outlet open cut,

8, The CIC3 2reca, with oa ralatlvoly chort cutles opon cud,



TABLE 7-2

SUHLARY OF TUNHEL ALTERNATIVES

LENGTHS (1)

ALT':‘.;':I(;ATIVB ALIGUMENT TUUNEL TYEE INLET OPEH CUT TUNNEL OUTLET OPEN CUT TOTAL
1 Acres Basic Prcasure Flow 920 4740 1140 6800
2 Aores Basio Pressure Flow 920 5730 150 6800
3 Acros Doviated Pressure Flow 920 4800 1250' 6970
4 Acres Deviated Pressure Flow 920 5900 150 6970
5 CECD Pressure Flow 500 5990 1400 7890
6 CECB Progsure Flow 500 6540 850 7890
7 Acres Dasic Pree Flow 1870 3780 1150 6800
8 Acres Deviated ¥ree Flow 1870 3350 1750 6970
9 CECB Froe Plow 500 5570 ‘1820 7€90

ol=.
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'reas Flow Tunnel

The free flow altermatives have a higher invert level over
mogt of their lengihs than do the pressure flow variants, to
allow free flow conditions to be maintained, Three alternatives

were considered:
1. The Acres Trace - basic alignment.
2. The Acres Trace. - deviated variant,

3., The CZC3 Trace.

The hydraulic features of the pressure flow and free flow
alterzatives have bteea discussed in Section 7.2.1. Structurally,
the pressure flow alternaiives offer significant cost advantages
in that most of the tunneling can He carried out in good
quality rock, making lining unnecessary, This i3 clearly illug-
trated by ‘he goological profile in PMgure 10, However, the
free flow aliecrnatives can be inspecied more easily, sinco their
higher inverts sllow the tunnel %o be drained by gravity. The
pressure flow alteraatives must be déwatorod by pumping.
For the pressure tunnel alternative, four versions of a tunnel
along the alignmment proposod by Acres were anelygod. Thege
altornatives aized at foating the songlvivity of the tunnel's
coat to rmeasures ‘takea to avoid the arca of poor quality rock near
tho outlet, The econcmics of doop open cu* excava:ion voersug
tunnelling in poor rock also influenced the outco=a. Tho CEC3
tTace was lacluded for comparison, although 1i3 greater overall
loagth (about cre kilczetre) made it less economical ‘han 203t of
‘80 alternatives congidered for the Acros trace. Table 7-3 ounmarisos
the cost comparicons which resuliod from the analyais of the nine
altornativosf. Tho figures zaow in Table 7-3 allow the following
conclusions %o bo Jdrawm,
1o The free flow altoraative hasg large ccat digadventages
aad potential prodlema with deep open cuts which dictato
t80 cholco of a proggurs flow iunnoel.
* ot shovm in Tablo 7-2 ars cogs ccaparisong whicih clearly
indicatve that cn unlined tunnel 5,5 mot-es i dipmater
i3 leca costly and can bo conatictad =oro quicily than

8 ¢¢5 Dotro diamotor cozcrots lized tuanel or a 5.0 motTo
dleznoter shoiteroto lined ‘unnol,
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five days for 24 hours on a rotational basis., Tor this systea to

functicn efficiently, 1% i3 essentiial to have a Hi sh degree of manage-

J-_—

ment and diseipli ue.

m— vy mtm s s b

On the interxmediate firzegrained soils, the farm layou$ will be similar %
that of hse lowland arezs, except that rice will only be srewm in the
lleha season. In the Yala season, elther groundnuis or soyabsaas will

syse

oe grown and tne fields prepared to allow a border stxip
of irrigation to.bve carried cut. The intermediase soils have aigher
percolation ratea than the lowland soils and it is possiﬁio that walexr
will be required zore frequenily than on the lowland soils. Oa the

coarse texiured Intermediate soils, it is anticipated *hat supplementary
irrigation of llaha crops (aroundnuté, tobacco and cassava) will be possible
rsing surface methods. This must be confirmed by pilot fara trials.

da

Ca vhe uplard soills, infiltraticn rates ave very hich and i% has been
#—- i
b

agsuced that surface irrigation will not praétically posszible, It
has been assumed therefore that sprinkler irrigation tecimizues will

be used, There is also some douct as to the praciicaliiy of using
sprinkler tochnigues because o2 expected nigh wind velocities, nowe"? '
there ig evidence tha! wind valocities at nigat are much lower toan '

in daytizme azg that effective sprirniler irrigatioz at nigat would

Y )
possiblo., The technicel feesibility of using sprinkler irriaation is

one of the problems wiich needs to be assossed oy pilot farzm 4rials

|

tefere a firal cozmitment is rade,

A typical upland laycut is shown in Figure 1 s
datvweer lateral positicns and 18 m betweea sprizklers a
rnas been as:zumed, A medium sressure system (nozzles operating at 2.5
ks/c:s (40 £.35.i.) can apsly 24 zm in 12 hours. The maxizua ¢
3
Taus tha la‘teral can be oparated in ona positic1 fox 12 nours eve

three days. ' ULvh the layout showm, one hydrant can serve six zesiiicns

anld Tau3 2ns lateral caa serve Lug-

-—a
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branch canal Ilnto a turied PVC pressure rmala upcn whi

would te mounted, The cpringler laserals woulld ta

o Trowad pad

zode of aluminiuz,
~ e d 2 4 -
2,3 = Iralnas: Fegulramenss

F] d 4 - “ o PO} - [od -
Drainag2 L5 a conclderadlo oretblen at pregent in iha Systam 2 area,
- P FAR - vrem 3 oy b < 44t - > dvandad
Altasugh szny of Sho iatermediate zalls aroe inlerinsly frea irzining,

=
5\ 4 4 d .« B . - - < . . Y.
tholr dralnage L3 psor or fizpedad duz o tie lssal zurfos: 2id
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subsurface topography, dany of the intermediate areas are water-

This leads ¢0 g Suild-up of salinity in some arlas. It ig eéssentieal
tzerefore thay an effective drainage system be Constructedq,

logged durizg the Mahg season_a§d dry out during the Yala f12ason,

The principal Purpose o the field drainage Sysvem ia System 3 is to
control the watgw table level, To have an adequate rae draining zZone,
drains of 50 €2 depth are Tecommended, 1In Figures 13 and 14, 2is14
dfains are showm a+ approximately 400 g Spacing arnd each sexrving an
area of 20 ha. In addition 4o their role ip controlling the watep
table, these drainsg with 5 naximun velocity of 0,6 n/s would te able
to carry a stor water Manoff cuty of 15 1/sec pex ha.

The design of the main drainage Systen requires detailed topograchic
Rapping which hag ot yet becope available, T+ is proposad :o design
the main systenm and Teliadly estimate cogts for the Zeasivility Repors,
The costs esvizated for this repors and reported in Chepter 10 are
therefors 4o pa regarded as prelizinary only.,

- 8ed =~ Vatap Jlanagemens

Rlice kas been £§T0%n on organized irrigagion schezmes in S»i Lanka fopr
over 2CCO years, lethods o? cultivation ang water manageman< kave
evolved over 3 long periogd and a concerted Canagenent effgrs will be
needed to ckange vraditional methods,

TOne of the major protlexms on exisiing irrigation schezes ig 2XCegsive
jvaver use, og+ farmegs Tegerd the use of water az a T18a% and dp 2ot
iattach eny value ‘0 water as a scaraa Tesource, As a Sesuls, Tarmarg
'try Y0 Zesp vwatew Ilowin through tneis paddy fieldg Wile zmaintain.
ing sufficiant depsh of waier to consrol weedg and 5 PTOYids fnzuranea

eggainst tae 9Ccasional inegbilisy of the sygtex o PTevide water,

To z=ake the becs P035ible use of waten “hich has teen ‘ransported as
considerablo exzense to Sygtenq 3, a mora £osisive seregemont approach
T a

Will be zeaded, his approach should incorporas rota

U
t--_-yt-fﬂf\"
* ZDICh Iz

nends £.0 1/cae Fo= ha cn lewlenads end
a
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In addition to the problems of introducing rotational irrigation,
aany of the areas in System 3 consist of soils which have never
been irrigated befors in Sri Lanka. On the free draining upland
solls it is proposed to introduce sprinkler irrigation. £ %his
Sechnique is to be used by smallholder farmers, a very high level

of treirning, maintenance end management is required. Ia order

0 prove these techniques to the farmers it is necessary to have

a pilot demonstration farm where the new techniques can be developed
to suit local conditions. It is essential that farmers undergo

some form of training before operating sprinklaer eguipment. In
addition, the operation of sprinkler equipment will require a
substantial support organization for maintenarnce end supply of spare

paxts.



3 = EWVIEONMENTAL ASPECTS OF THE PROJECT

Mejor changes in land and water uss are provosed in the Mahaweli
Development Frogramme. Areas which are now either sparsely settled

or ere tree-covered will be brought under intensive irrigated
cultivation. Because of the possibility of unforessen detrimental
slde-effects of the development detracting from the Project's benefits,
and because of a desire on the Government's part to conserve, where
possible, rare or endangered species of wildlife, the environnmental
aspects of the development require examination during the planning
stage.

91 = Administrative Backzround

The lanawell Development 2oard hag established en Environmental Panel
to advise iV on environmental issues affecving the Mahaweli Develop-
ment Programme. This Panel consists of representatives of ¥MI3, the
Natioral Science Council of Sri Lanka, the Universify of Sri Lanka,
interested Government depertments end ministries (Wildlife Conservation,
Plan Implementation, Ir>igetion, Foresiry, Fisheries) and a public
interest group - the Wildlife and Nature Protection Society. The Panel
is to provide specific advice to DB on fhe foliowing:8 |

le Development planning of the Mahaweldi Project with minimum

edverse impact.

2. Couservation of soil, flora end fauna and provision of
fuel wood planiations.

3. ZInvironmental assessment and inzact studies in the diffevent
systems.

4 I7ironmental moniioring.

5« Zducation of NIB Staff and setilers on environmental
Consel‘fation.
6. Environzmental legislation requirenenss,

An Invironzentrl Assessment of the overall Miehawall Tevelopment is to
be oc~ordinated ty the Environmental Panel, witn funding provided by
the U.S. Agency o> Internmational Tevelopmens (USAZID)
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This major study is to commence in April 1979 and is scheculed

for completion in April 1980. It is intended thet this faviron-
nental Assessment wAll encomeass morz detailed investigations of
oroad issues than would be possiole by the consultants studying the
tomponent systems, and will perziv eanalysis of inpects on arsas
alfact2d by more *than one Sysven =~ the lower Mahaweli, for example.
dowever, since some environzental analysis is cesirable as part of
vhe planning process, the Terms of Reference of this study include

a limitsd amount of environmental work.

9.2+~Princival ireas of Corcemrn

The areas which will require attention during this study faclude:

Tarrestrial Invi-crment

1« Soil Conservation

Cars will be required %o limit devslopment in ercsion-prone
areas, and ‘o follow clearing, grading and farning practices

which will minimise erosion. Salinity tuild-up on new and
existing cropped areas must be avoided through edopticn o

appropriate developmen+ patterns and land drainasge rractices,
porop P )

2. Forest Utilization

Forest conservation in ercsion-prone areas, allocatizn of
firewcod reserves (including planting of fast zasuring speciaes)
usilization of cleared timber and development of appreopriate
clearing methods will consribute to the goal o erosica consrol

anc vo the eccnomic viahility o2 sha 2roject.

3o 11d1ife Congarvation

Sy3%en B contains significant nunters of ilé

d
23 deer, sambtrur, tear, leopard, civets and o
animals. Attanticn has focussed on tne alaghantsz, 2ue

size and cultural siznilicance and %o 4he steady reducticn in

nabitat which is texing place throughout Sri Lenka., !



Aoquatic Invironment

Te

2.

. e

Reservolr =Zcolozy

The developrent o0f the fisheries pofential 02 the reservoir
will provide a valuable source of protein and income. An
exanination of the probable reservoir ecology will therefore

. be necessary.

wetland Scology

Existing wetlands and new perennial w.tlands which will be
created as a result of irrigation waver application will Tve
affected by nutrients and nestic*déé;;onta‘ned in agricultural
Tunolf. The resuliing adverse effects on the fish rescurce

will depend on the type and concenirations of chemicels applied
and hence on the type of c¢rop grown in the drainage area, Qiher
areas of concera include nuisance growths of aquatic weeds and
the expansion of treeding grounds for insects, rarticularly

diseasa veciors.

2udblie Health

The availatiliity of adequate supplies of ‘domestic water and the
conirol of water-torne diseases will be inportant contridutors

to the quality of 1life within the project area., 3Breeding grounds
suitabls for disease vectors can be minimized through consideratien
of the problem during the design stege. An eradication progran

for malaria mosquitces should te devised 4 uring this pericd and

izmplezentation begun at the time of consim ustion.



10 - PROJECT COSTS

Studies of consiruction costs for the najor project elements have

-been cerricd out. Since Acres is preparing Tender Decuments for the
iizk Tunnel, firsi attention was directed at the major cost items

for this zart of tha projeci., This enabled a gelaction o2 tho most
econozical tunmnel coafiguraiion to be made, as described in Section 7.2.
The coat estimates prepared by CEC3 for ihe two possible types of danm
(concrgta gravity and rock2ill) were next reviewed. Finally, the

coat of the major elements of the dowmnstxeam works (particularly the
main canals) waz reviewsd, using the very preliminexy information

on tho quantities involved,

In all ca:bs, thz approach taken was to esiablish local prices for
consyrucilen zaterials, zachinery, fuel, labour ctc. This iaformation
wa3 combired with assessments of nrobable rates of construction progress
and lobour and sujervision raquirements io errive at direct costs for

g uctivi _ties. Indirect cosis, such as adminiatration, K

-
fy
[ d
Q

overicad and profit, viare conmputed sopa “ato’J and added to ohbtain a
cozbhined iotzl cos%, Tho toial coat for'each major item was then
divided by the’quanﬁity iavolvad. 4o arrive at a unit rato., Thezoe rates
could than be used for different quaniitios in +he same cxiir of mopni-
tude, Tor tho dom end ‘o link turnsl, cosi estizates wers bocad on
thS assuzption that a Canadian contractor would undertaks the work,

o> the downstrean werks, 1% was essumed that a local ceatractor wauld
urdartaize the worl, Thase 4w agsuzptions roflect current official

thinkizng on %o inplemextatiun stags of the project,

Cail? pricoo uased ia the ostimatoeg aave been devalsred from Sirst

priacipies - calculating quantitissg of wask %o bo dene, and solecting

unita of eguizment appropriate to carry out Ve work with floxibility and which
are culiable for other work on the project. Matorial costs waro

devoloped ugsing tesic prices plug a percentagn feor cpollage, transporta-

ticz oad materlel nandliang, Labeur costs woro calsuleted bty cotircating

thio nuzbor of manhoura that ill to.r Ted T2 comploto a gueniity of
of werk, tauiing into cccount tho rre dustiviiy 02 bota expatrizies aad
indigonszus wmerlkora, Crorasirg coata wame calculated o Luclude croro
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parts, fuel and lubricants, vhile "consumables" included blasting
powder, drill steel, wire stemming material, etc, Construction
material costs includedair ductworlk, pipes, cemexnt, reinforcing
steel etc, Indirect costs includedsuﬁervision, administration

and contractorzon field engineering. Vehicles for supaervision,
office equipment, insurance, fizancing and profitwere also included
in this category. .

Table 10-1 summerizes the financial costs of materials "at source" used
in the analysis, while Table 10-2 lisgts typical unit rates developed for
use in the analysis.

10,2 = Cost of the Link Tunnel

The costsof the eizht alternative tunnel configurations shown in Table 7=-3
are influenced by the methodology of consiruction. Cost estimates for
excavation of tine link tunnel were made on the basis of the criteria
outlined below,

Because of the naiure of the rock, careful rock excavatiion at portals
and a considerable distance from tunnel entrances will be necessary,
Fér the purpose of the cost estimates, the following construciion
methods have been assumed: '
- From tuanel eatrances for the first 40 feet:
Ten = 4 foot rounds consisting of line drilling six incles on
centre. 4 x 4 foot Pilot Hole, 10 x 10 foot Pillot' Drife, full
face excavation,
- Jrom 40 feet to 100 feetl:
Twelve - 5 foo! rounda consluating of line drilling nine incnes
on cenire. 4 x 4 foot Pilot Hole, 10 x 10 foot Pilot rifs,
full face excavation,
- Zrom 10C feot to 200 feet:
Tweniy - 5 foot rouands consiating of line drilling a2ine inches
on centro (drilling 13 foot)s x 4 foo$ Pilot Hole, 10 x 13 foot
Pilo¥ Drift, full faco ezcavation,
= From 200 foe! o 3CO Zocot:
Ten - 10 foot rounds consisting of line drilling twelve inckes
on ceatre, full faco excavaiion.
= Trom 3CC feet £rom wach *unnol en%rance taroush the vhole tunnel

longih:
Yen Isob rounda, full faco excava‘ion.



TABLE 10=1

FINANCIAL COSTS OF MATERTIALS AT SOURCE

ITELY

" ONIT

10=3

" COST (RUPEES)

Diesol Fuel
Blasting Agont
Detonator Caps
Reinforcing Steel
Cement

Samn Timber

Imperial Gallon
Pound

Each

Short Ton

Bag of 42 kg

Cubic Foot

5.6
11,25
6.0
5200
18,5
25.0
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TABLE 1N-2

MAJOR UNIIT PRICES DEVELOPED FOR ESTIMATES

| IToi DEVELOPED FOR ONIT PRICE (RUPEES)
1e Clearing Linlz Tunnal ha 13,C00
Pam ha 7,800
Yain Cenels ha 7,800
2. Cozmon Zxcavation Link Tunnel Open Cutis m3 v 5845
Yain Canels o 32,1
3. Rock Excavation Iink Tunnel Opeﬁ Cuta m3 247
Link Tunnel m? 988
Main Canals Y 260
4, Concreta Link Tunnel Portals m3 3,120 - 5,200
Link Tunrel Support m3 5,200
Dam (180 kg cement) m3 663
Dom (250 kz cement) :3 725
Hain Cancl Lining’ :3 2,275
5, Rdock Bolis Length 2 motres each 120
Length 3 nmetres each 150

Length 5 motres each 220
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 TABLE 104
COMPARISON OF DAL COSTS

DALl TY®E

ACRES ESTIMATE

(10° Rs)

10-8

CECE ESTIMATE
(10° RS)

Rockfill Dam - 1980 - 1982 orices
- 1979 prices

Concrote Dam - 1980 - 1982 prices
1979 prices

378.1

402,7

409.2

421.8
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Rs.4 million resuliing 2=om the economic cost of cemeni and Tein-
forcing steel, Thus the dal cost used in the final economic analysis
presented herein is Rs.861 million.

10,4 = Cost of Downstream Yorks

Without detailed topographical mapping and soil maps for System B, it
is very difficult to produce reliable estimates for the cogt of the
irrigation works. However, for purposes of the Interia Repori,
estimates of the cost of the main canals end other irrightion and
drainage works have been made using the limited available design
information,

10.4.1 -~ Ydain Canels

Some preliminary design information is availaole from MDB for the
zain and major branch canals, A cost estizate for constiructing
lined canals according to the hydraulic desiga criterie outlined
in Section 8,1 was therefore performed. Soft earth excavation
quantities were estimated very approximately, given the lack of
adequate topographic mapping,to totaivabout 7 willics m3.

An allowazce of 0,2 million m3 of rock excavation was added for
preliminary costing surposes. Concrete lining costs were based on
8 lining thickaess of ,075 m, with linirg carried out imzediately
alfter excavation to avoid 3ide glope slumping, A gptal cast o2

650 million ruipees, including overhead ellowences, was esimated for

the main and zajor brench canalsa, This Co3% cenvaris to R3. 14,400
per hectare, which compares wall wi‘lh canal excavaiion costa
developed by NIDZCO in 1573, An increcse in the cverall cost of

approxizately 6 per.cent would be expected Lf an interma‘iomal con-

N

tractor were oagcaged %o Huild the cazals, due primarily to

higher mobilizaticn, demobilizatica and ovoracad ellowances,

104.,2 = Other Torization Works

Zecauss of ‘he lack of design fnformaticn, the cost of the romaining

»rigation worka wag compuie’l on a "per kectare” basig., A basic

W
rate of R3.22,2C0 per hectare was dorived ¢ aazuning ceasractors

ucing caplital intensive cothols are ezployol as for the main cenels.

~ym

¢ 3ased on analyses conducted oy UIEZZCO Ln 1372,
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This cost includss:

0
~ Major check structures in the main canals %a

= Hain drains

- (Canal service roads

~ Land clearing and levelling

~ Fleld and distribution channels, flield drains, turnouts

- Surveys, studles, construction supervision and contingencies.

The assunptions used to compute the total system cost, which is
summarized in Table 10-5,are as follows:

= In additlon %o the basic irrization system, it will be
necessary to install sprinitlers on the upland soils, at a cost
of about Rs,10,500 pner aa.

- The homesiead plot and the wvegetable plot (% acre each per family)
on the intermediate coarse s0ils are not irrigated.

- The vegetable plot for the upland farzmers (% acre per family)
is cutside the commandable erea but is assumed to be comnandeble
using sprinzlérs.

The to*a2l cost of Rs.2063 million computad in Table 10-5 was used in

the economic aaelysis es an economic cost,

- Qther Costs

10.5.1 = Allocation o2 System 'C' Coats
Becaugs there are additional cosis associated with building the

System C facilides with a cagpacity which vrablesg the mier
requirements of System 3 to be fully satisfield, these additional
costs are chargeable to the laduru Oya Project. Thery include tho
following:
1. Te cost of increasing tho capacliy of tho Hinino
Right 3enk Traasbasin Cenal from that required to
sexrve Systoem € alore to that required to serve toth

gyateaa.

Ihe cogt of the Ratkinda Dam wihich would not bo necoasary

r
.

iZ2 only System C were dovolopod.

Jeo Thae cogt of the Ulhltiya-Raciinda cpen cult, which

cenvoeyas vaser o tho Pasilada rezorvolr,
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TABLE 10=5
ESTINMATED COST OF IRRIGATION SYSTEY -
ARBEA LAND USE UIIIT CosT UNIT COST TOTAL
(HA) FOR BASIC FOR SPRIN- CosT
IRRIGATION KLER SYSTEN  (Re106)
WORKS (RS/HA)
(RS/HA)
A. Uain Canals 46,101  Crops 14,400 - 664
B, Drainege, iinor Works, :
Land Development -
Lowlands _ 15,155 Crops 28,600 - 433
vermediate Fine 14,271  Crops 28,600 - 408
Intermediate Coarse 3,485 Hoxmestead - - -
2,943 Vegotables - - -
5,885 Crops 28,600 - 168
Uplands 9,809 Crops ' 28,600 10,500 385
981 Vegetables/
fruit plot - 10,500 10
Total Estizated Irrigation 2068
v
System Cest, _ﬁ_i.
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Prelizninary estimates by NEDECO11 for these works are

as follows: Million Rupees
Transbasin Canal 110
Ratkinda Dam & Open Cut 127
Total . 237

The total cost of these improvements to the System C headworks
'amounting to Rs.237 million have been included as part of the
%otal project costs in the economic analysis.

106562 = Social Infrastructure And Settlement Costs

Social infrastructure costs include the costs of health, education,
adminisiration and other services necessary to meet the needs of
the farm families. Seittlemen% costs include gubsistencs, tools,
and building and transport allowances during the early stages of
gettlemont, HEDECO12 have estimated that these costs aTe approxi-

mately Rs.16,000/- per family,

They also suggesi that at least part>of.these costs are chargeable
to the projact on tke basls that theiagriculturul bezefits are
unlikely to be achieved unless the social infrastructure i3 provided
very early in the life of the project. Consequently they have
allocated one-third of the social infrastructure costs as a charge

against the project.

On the besls of an estizated 39,3CO faram families, the total costs
of the sozial infrasiruciure are eatimated o* R3,629 million. For
eccnomic analysls purpoges, one-third of this cost (Rs.210 =illion)

hag beea allccatad o3 a charge against the project, A much more
detailad and roliable cost eatimato for the social infraztructure

end coat of cettlement will ba included ia the Peasibility Report.

10,5,3 =~ Agriculture Suonort Faciliting

Capital and rocurrent coata of technical services in sugport of
agricultural dovelopaont (inlrasisucturs, vealcles, hcuainz, ex‘ea-
sicn, ataz?, sralaiag, otc.) ars included In Projoct llanagoment
Organizatioz cocta (pera 10,7 and Table 10-6). Costa of procoasing,
marxeting and Input diziridution zervices are cccownted Z:> in she

calculation of farm-gz2tn pricos for mpriculsural outputs and inpuss,






TASLE 10=6

PROJECT COSTS USED I ECONOMIC AWALYSIS

(MILLION RUPEES)

10=14

ITEY ECONOLMIC  PERCENT OF SOURCE
COST TOTAL
Revised CECB cost,
Concrete Dam 661 24,6 plus Rs.30 million
to account for the economic cost
_ of cement,
Link Tunnel 256 6,0 Acres cost estizate.
Irrigation System
- Yain Canals 664 Acres cost estimate, based on
‘ preliminary ITB design.
= Distridbution Based . hect Y R
ased on "per hectars" costs
System, etc. 1404 2068 54.0 ?

— developed by NEDECO, plus an
estinated cost of Rs.10,500
per ha for sprinklers.

Portion of System C 237 6.2 i Toval cost of these works was
Costa Arising fronm estinmated to be R3,947 million
Maduru Oya Project by NEDECO.

Experimental-Dexonstration
Farm 13 0,3 Acres coat estizata,

Social Infrastructuro
and Setilczant 210 5.5 1/3 of catimted soclal

infragtructure cost 9
2.16,0C0/family.

Project tanagenment
Infrasiructure 130 3.4 2rolinirary Acras estizate

' baged on Systom C Roportz.
aTrs 100,0
A a)



11 - ECONONMIC AMNALYSIS

11,1 = Introduction end Anoroach

The evaluaticn technique us ed to assess the economic viability of

the iladuru Oya Project for the TIntexrim Report is the intermal ra%e

of retwm approach, This allows the deverminaticn of whethkar ihe
project will cont=ibuta celgnificantly to the developzent of the
national economy and thus Justily the use of the scarce Tesourcaes
necessary for its achievement. Tkis technique involves the comparison
of cost and berefit streams over ihe 1ife of the project and the
calculaticn of the discount rate which equalizes the present worth

of the cost and berefit sireans,

With the use of this approach, benefits and cosis zust be quantified
if they are to be included ia the evaluation process. Ofien it ia

>4

difficult %o assig values %o certain beperfi ts end costs end thus a
complete assossment of all benefiis and costs is usually not possidle.
This i3 particulerly true for a project of this rature which is
predominantly a settlemen: scheme and whera it is not poszible to
adequately quaniify the subsiantial social benerits which are expected

%9 be achioved,

11,2 - Xo9r Assumsiiong

Forelem Dxchonge Rate

Sinco *the =znalysls i3 undertaken ia ‘ae S»i Lankan currsncy, it is
aecessasy Lo coavert the foreiza exchazgs compozens of tho cost into
local curraney. Aa exchengs rato =ust therefore be chosen. For “he

econoxzic a“a_fs.s wo have odopted exchange rates ag follows:

3 1 US - 33015000
3 1 Canadian = 23,13.00

Theece rates are alightly abovo exisiing (official) excitango ratag

and their uco lapliea that the Sr!i Lanka repoo 1ig not overvalued to
any great extont, Thig approach is in geaoral a_rocmont wisth the
guidaliznos of toih ths lialsiry o2 Finexco azd 2lenning and she Contra

daxlt of Coylon,
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The NEDECO Masior Plan teaxm havs sugaested an exchiangy rote o 8 1
US = R3,13,C0 oz the basis that the forelgn exchangs cosy conponenta
should Y9 =hadaw priced %o reflaect both tho scarcily of foraim
excaange azd it5 irue valug *a the eccncay. Iz tho Pinal Bzgort tha
efioots visich thigz higie» excianga rate hZas on %ha ecodomie corclusingg

will e fesfed. . | Senaitivity enalysis o2 this asgeet Zoxr ths

(5 4
w
p)
v
[

Srstea 'C' study sugzests thai the use of kigher exchanga »ra
. -
Lo appreciable impact ca tho resulig.”

Discount 2a%e

When.uszzg the '"Tet Presen’ Worth" approacih, which will ta included in
ta2 Pizal Report, - discount rate must be ckosen o com;a&e the cost
and beaefl: sirecms crer tige exd calculata *‘he rat pregany worth ol
k2 gooject, Zoth -3 Ealsicy of Fifsozco end Planniznz and iha

£ Cejlen as well es the Torld Benz have in the p u
a discount raite of 1C3 <or PToject evaluation ia S»-i Lanla, Racent
anelycig wy ™, Deepak Lal, who worked es an LA7Iizsor on Froject Ivaluntie
Yo the liaistsy of Finmnnce end Plarai=nz, has suggestzds  k'owever, thaot
vae opportuniiy cosi of capital ia 30i Lanka ig in excess 92 125 (13-145
icplyizg that tz0 dfzecunt rate Zcx project evaluation should be hisha
than {12t which has teen historically used, Agriculiural arojects eni
setilezent sckemas which arg of a lozg term naturs end whezo nany ol %ha
social bezoefiia ars difficuls to quaatify may wall Justifz iks uza o2 '
a lower discoun’t raie. A discount raie of 107 will theraforo Ye usad %o
calculate tho Jot Sregent Vorth of ‘ke project for proe2atatica iz sk
Pd=al Ropors.

sceacnis >ricasg

In ke econcalc cvaluation of projects of taiz zature, 1% 13 29ceesary

S0 use ecczsmic prizes izmsteald of Zariet or Zineacial pricea, Tui

13 necosscsy 23 carkes Fricea arn clfoc4ed by subsidlasg, tazeg, or

guarcnzaad support zricea eond thug da not edequately refleoct tha trua
) 1 Y r-4

at3 o> tho egriculsural procucis griwa, Ixazples of
4

aszic and flaamcial

3 a wide gap betwaen

[+}

)

¢czmediviles 2:> vwiich thoro c
FTico3 izcluda dioael fa0d, waish is heavily subsidized, pnd rico,

maitioczoull te valuod 24 tae 23port prlae 2uo to tixo Tooe ot exkancs
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savings rosulting from itg production.

he cost of inputs and ihe price of the agriculiurel commodities
produced are calcula*ed at ihe farm-gate, Ia the case of ggriculiural
roduce, each produst's price is based on izport substituition (eg, ~ice)
or export (eg. soyaboans). TFor the inputs, the economic cost ig

n
calculated on the basisz of iis true cost and thus the effact of subsidies

which are now in existence are no: ccnsidered,

Time

taf

rame of Analysis

The comparison of cost and benefits is undertaken over a 40 year time
{raze, a poricd considered to be the econoaic iife of the project, All
costs and benefits zre expressed in 1579 constant currency, This asszuces
that oriceacn both the cost a2ad benefis sideg will >iss in the saome
proporiion in the future., Thus the ralaiive values of the costs and

venefits do nat change.

The lladuru Oya Project will be operational scmetime in the future
and thus the prices of both inputs and outpuis saoculd be exirassed

in view of their future levels and rot voday's levals, Commodity price
forecasts for the jear 199013 whieh are prepzred by IDRD have been used
as vasis for the calculation of the econcaic srice ol a numbder of imputs
and outputs over *he lifc of the project. These Iorecasts are expressed

ia 19728 curreacy and nave been adjusted %o 1379 levels,

Codortunity Crst of Lasour

3z2causge there considerodla umemployment in Sri Lanka, thera i3 ea

ig

Tgumeny for ghadow pricing of labour becaus: if would be nca=-onroducsiive

ovherwise. Tor fara ladour (baik hized and family), NEDEC T+ Sullolires
alter adjucsizmen®t to 1579 levals have beea used in *ha economic anal;ysia,

41l ciller ccasiructicn and oporaticnal lalous iz talen - i¢s octual sos9,
This 1g Que to the fact that alsiiizuzh there may te a caze Jor dacressing

*he unsiillad labour coat componeat tecauss cf high unenployzont, thore is

a

factor whizh su7z03%s that tae aark

ALY Rl

d wnena exprogsod in eccnomic terma,  These Ywa oSfsobt iz

rd mbd g
all oxisting

L3 aczumad a o
bWy tho $ima ko pro

an phiasod ous

C
Q «r
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at market or financial rates for purposes of economic analyul:,

Share of Common Cosis

To supply the amount of additioral water required via the link ‘unijel

to meet the demand of System B, i% is aecesaary to spend additlunanl

funds 2o certain parts of System C. It is theresors aparoariate to

charge these additional costs against the lladuru Oya sroject., Thege

costs consist of the following: .

- The cost of increasing the capacity or the Minipe Right Bank
Transbasin Canal from that required to serve Systea C alone

to that required to serve both systens.

= The cost of the Raikinda Dam which would not be recessary if only

System C were developed.
- The cost of the Ulhitiya-Ratkinda open cut which coaveys water tc inhe
Ratkinda reservoir, ‘
Section 10,.,5.1 details the portion o the cost which has been asgsigned
to System B.

11,3 - Econozic Peices

Diesel Puel/Trar spors Cos*

The price ol 2icsel fuel in Sri Laaka is heavily subsidized and ihe
8tall price i3 far telow i%s cctual cost to the couniry, IIDECO
calculated :ihe eccnonic price to be 35,9,566 per gallon, in aid-1578
prices and using an exchange rate of 15.18 = 1 UZ Dollar. Tue price
o> uge ia this ciudy (Marcha 1973 arices 224 uciag an exchango

«r

calcula
Tate ¢ R3.16 = 1 U5 Jollar) wa3 R3.12.11 7o gallon.,

Lorry tramaport c2s5%3 are heavil i1y dopendent on the caplizl cost af ihe
vohicle - fuel ceats wera cozputed by NZDZCO to be only 16.5 per cont of

the total unit co3t, Their calculations of overall ‘Sranspor! coats

were based on 24d-1372 prizas and an oxcihaznge rate of R35,13 per ) S Jollar,

Adjusting for tho lower excaange rate used ia thia gtudy ond Jor the

difforenco beiweea 1978 and 1379 costs resul:s Ln alzmost flentical 13

6859

J

ar

0st3., JThe followinag :IE2LCC PICNGpOTY cCSta worg therafore

Q

traaspers
used in :als ctudy:

toras lorry - - R3.2,30/%crno - za

15 tonno lorxy - Rae1.44/%cnno - un


http:iqs.1^.11

11=5

Based on 75 per ceat utilizaiion of 5 torne end 25 per ceat
utilization of 15 toasne lorries, the welghted rate is Rs,.1,86
per tonne - im,

Labour

As Indicated in Section 11.2, 2ll ladour costs except for farm
laboux costs are taken at the market rate. Parn labour « both hired
end femily - is shadow - priced and its economic price is taken

at Rs.6/dey. This is u4zain based oan NEDECO guidolines end has besn
increased by 105 to represent 1579 levels,

Construction Maferials

NEDECO guidelihoa have been used for the economic prices Zor cezent
and steel for uss ia this report, These prices, which will be reviewed

before use in the Final Report, a-e as follows:

Cement -~ Rs.800/%tonne
Steel - R3.6750/%tonne (reinforcing steel only)

Agricultural Innuts

Because of heavy sudbsidies, the current prices of Zertilizers do not
rellect the actuel cost %o the naticral oconémy. Tho oconoalc price
of fertilizers is based ca Zorecesis froz he Yorld Bark a=d have been
adjusted Zor froight:, troasport, and marketing coxzziasslons to give
economic form-gaie pricez, The farn-gato prices ero summarized ap
follows:

Ra/tonne

Uroa 3618
Di-2zzcnium Phoapha“e (DAP) £330
Triple Cuper Phcsapnate (75P) ‘ 4166
wariate ¢ rotngh 2501

land preparatiza can ba undo-taken br mechanical zeans (tracsora) or

by draught power, IIICICO puidellnes for t=acter power are naa Zollowa;

4= nwheel tractora Ra.T1/heur

Yo

2= wheel tractorn Ao A7/ hous

The crop bulgets are tased ca tho Victoris siudy esiinntes” wand ‘nelude
tractor costy which are higher than +the atove —aten., 4 detniled

investigation of land prejeraticon costs wiih mechanical and draught
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and yield assumptions. The project capital costs and aanual operating
expenses are detailed in Chapter 10, along with the costs used in the

economic analysis..

C=CB 6 kas eatimated tkhat the Maduru bya powerhouse will generats an
average of about 36,2 Gwh* annually. This will be classed as secondacly
energy as the water demands of the irrigation system are to be given
2irst priority. Secondary energs can only bte assigned a significant
value when it dilsplaces thermal generation in the power system.

Jhen it is only displacing hydro-power, water is being spilled elsevhere
and the secondery energy has no value. In the system in Sri Lanka which
is now predomiranily hydropower, there 13 some quagtion with respect to
vhether secoadary energy will have velue inzthe system. In tkis report,
the assuxaption is made thet iﬁ the future some part of %the system base
load will be previded by thermal ge=neration. This is in agreecent with
C2B load forecasts and ths resultant sysienm planningz . Consequeantly
this secoadary energy has been assigned a value at a rate equivaient to
the operation and maintenancoe savings (includi:g fuel) from the thermal
alternative. This is estizmated to be Rs.55/kwa (1979 prices) and thus the
annual benefit is:

36,2 Gwvh x Rs.55/Kwh = Rs.20 nillion

Tis eraual benefit accrues to the project in years 4 - 40 in the
econozic enclysis. Taus 2ll secondaery energy outpuf is assuzed to be

useful %o +<he system ‘a the projecty period.

mable 1i-1 sumcarizes tze annual capital costs, operating expences,
agricultural and power bteneZita, and tze resultant cash floﬁ for the
dadusu Oya 2roject., The ag-iculiural oerafits are calculated on the basis
of tho yiold ostimates detailed in Chapter 3. The intermal rate of
retura for tho project btesed on this cash flow 13 10.3%. #hen benelits
£»om livestock, 2isheries, and forestry are includoed, it is estimated

sha*t tho intermal ra*e o2 roturam of the Maduru Oya Project would increacse
to ovexr 115.

A3 a sottlemcnt prolect wish cubstantial non-queatifietlo socizal and
enploy=ons bezefita, the projact wiih the above coct and beneIlt estizatos
provides a satisZactory scoansmic roturn, Tho objectivo of tho next atage
of project investigatloz:z will be <o conlirm theao estinates which, in
2airneza %5 all readors, hevo been aade vdrﬁ adrly in the prcject axalyais

poricd,

« Gwa = 1,0C0,0C0 Reh
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HEOBOQIE AMALYSIS - CASH PLOU TABLE

(EILLION GOEES)

YLt COLT OUF  COST OF DANM, COST OF SHARL OF COST oP COST OF SEPTLE- PROJECT QECUR-  AGRICUL-  PowkR CASH
TUIULL POUER HOUSE,  IRRIGA- SYSTEM C EXPERINEN- MENT, SOCIAL MAIIAGE- RING . quRAL BENE- PLOW
SPILLUAY TION TORXI  COSTS TAL FARH INVRASTRUCTURE  MEI'P UMIT COSTS BENEPITS  PITS
1 65 2u7 240 55 1) - - - - - (égu)
2 1us 207 269 19 - - 2 - (762)
3 £S5 2u7 $1¢ 63 105 65 4 - - (1127)
4 51¢ 52 33 51 163 20 (470)
5 517 53 32 72 263 20 (391)
6 93 3714 20 301
7 414 m
a 1 455 ! 3p2
Y 447 41
10 517 441
n 540 467
12 552 473
13 . 560 407
14 566 493
15 ST 498
1 571 504
17 583 510
n 589 516
9 594 521
A 600 521
21 606 533
2 612 539
2 619 546
2 625 552
25 631 553
oG 637 5C.
= 644 571
23 650 9517
29 657 584
Jo 663 590
31 670 597
32 677 €04
» 683 610
31 690 617
15 697 624
r 3 c
{0 733 _660

=1

i)

b
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11,5 = Sensifivity Analysis

When, as in this cese, assessment of the internal rate of reium

nf the project is calculated early in the study period on the

basis of limited information detalled sensitivity testing is not
usually carried out. However, it has recently been decided that

the Forest Reserve (gross area about 8500 ha) will be available for
irrigation. Since this area incorporates a substentiel block of .
good quality Upland (RBE) soil of about 3500 ha, a sugar mill becomes
.a possibility. Thus & preliminary analysis was carried out to assess
the incremental agricultural benefits and system costs associated
with the expansion of the project area to include 3500 ha under sugar

cane,

The agriculturﬁl benefits were calculated on the basis of the return
from estate production of sugar cane calculated for the Victoria
report2 - about Rs.17,750/ha. Additional costs included the main
canals and distribution network, as well as the costs necessary to
provide sprinkler irrigation. The analysis indicated that the net
effect of suger cene production on the 3500 ha in the Forest. ' Reserve
ds to increase the project rate of return from 10.3% to about 11%.

This preliminery exercise indicates that the feasibility of establishing
a sugar mill and estate in the Forest Reserve crea deserves further
investigation. Much work remains to be done, however, before feasibility

can be firmly established,



12 « SCHEEIE TMPLENMENTATION

The 1mplenentetica scheduls of the engineering works acsociated with the
irrigatior and drainage systen is constrained by a nuxber of imporstant

factors:

1.

2.

3.

4

The construction of the Madumu Cya dem. Thais nust be completed
before any water con en~er the ‘*rishtion.nystezu Present plans 6, 7
call for its completion in Ncvember logz2,

The construction of the dizipe Right Bank Canal, the Ulhitiya Oya
Reservoir and the Rn‘kinda Oya Reservoir. 41l of these must be

cozpleted before Xahaweli water can enter the link tunnel. The
Viectoria chort2 indicates that the former two itens will be
cozpleted by June 1952, but %he Ratkinde Dam will not be completed
watil July 1984, I mar be possidle to cccelerate *he construction
of Ratkinda Daz to ellow completion by ecrly 1983, )

The construction of the Lizk Tuanel. This must be cczmpleted before
iekaweli water cen enter the Maduru Oya Reservoir. Presgent plnnae’ 7
cell for L{ts comploiion on November 1982, The cost eaalysis

surzarized in Scction 10.3 confirms ‘ba‘ this 15 possible.

The condt"uction of the V*c.cria end Kot:&lo Dens, This is
necesgary to provide 2z regulated flow et Miniso sufficient to
supply the full requiremeats of both Syctens 3 oni C. The Victoria
Re“ortz indicates that the Victo=ia Dam can be conrleted by June
1682 i exn erch daz i3 bulls i otherwiase, the completion 4nto

vill Bo Juae 1985,

-_
The rate of progress ca mein canal and zoin drein oxcavaticn Tusing
mechenized cozstruciion methods, Calculations su=—orized in
Sectlon 10,4 indicate thas the zaln and braneh canals cen be /4/

cozpleied in four conaiructlon seascns.

——

Toe rate ¢f progress on teriiery systen constructicn, land lovelling,
etc. Slince thin typo of work can be corried out by z=aller
cozciructlion units using szaller equipnent, 1tz progress can,

within 1iz1t3, be adapteld to tho ra‘te of progrens of other

elezenso,
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7. Lead tizme for financing, design and tenders. Preparation
of basic designs and tender documents for the dam and link
vunnel is scheduled for completion by June, 1373. A minicum
period o? six montas for tenderiég, assesszent o2 bids and
award of contract is normal when foreign contractors are
involved. Completion 02 fZoreign currency funding arrangements
is extremely difficult to forecast, Yeing partly dependent

. on factors beyond. the scope of the preseat discusgsion.

An implemeﬁtawion schedula wgiéh incorporates the con;traings;
outlined above is prcscntcd in :igure 15._ Tnis program features‘
staged implementation of the ir“iba‘ion delivery systez, recogaizing
the limited availability of irrigation water until Ratkinda Oya aad
Victoria Dazs arg completed. Such a's:ggeq progranm alaa recogniée;
the practical difficuliies in scttliﬁg'such a large area in a brie£:
gertod, and allows z=axizum posaible experience to he gairned on the

pilot farm before comzencement of cropping on the upland and inter-

zedlate arecas. ‘ : R . -

Also included Ln-éis* ra 15 arae ba. grupha which 3how tao int c-ﬁéotation
of the melcmcnfh:idn schiedule which has been uged to forculate the
flow of benefits and costs during tn izﬁlo:on:a:icn period. Thisz
indicates that by 1983, about 50 per cent of :he irrigation works will
Le opaéa:ional and cropping under way. By 13986, all of the irrigation

workg s:.cull be operaticzal,

The Peasidbility Repor: will examine the guestion of iopledentation achedule
in ccngldcrnbly =arn detail., Azong the iLteca to bte covered will be:
= Jurtlter werk needed o plan and design the irrigation werks
dorm to tha Zar= level.

. _
= tide conastructicn priygrwa neoded o izplezent -tiie works, lacludiag

an asgeszzeat ¢ tlle conatruction equipment and mamjowor needed.

- tie Tanagement orsani:zation needed o supervisze iie conastcuction

prograz.
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APPENOTX A - PADDY YIZLDS IV SRT LATRA

NZDECQ khava recently received Government information regarding
paddy yields waich axo veing achieved undax batter-tha:-averasa
¢caditiors in existing i»rigaiion scnexzes. Thig informaiion
comdined with a3 ye+ tapublished data collected by Japanese
consuliants #working oz Systea D, led to the recen< decisicn o
Tevise upwards the expected paddy yields for the laraweli Schens,
HZ03C0 intends to compile this information end Zaxe it availatle

b7 tze eaxd o2 April, 1573. A sumaary w#ill he cozpiled at that tize
ard lssued ag the revised Appendix A o2 tais repors,



APDT

1.

AZTEIDIX 3 - 20TENTIAL LIVESTOCK PRODUCTION

Potentizl Livestock Production

The zain types of livestock in System 3 are indigenous
Zebu type neat catile (3os {ndicus, Sinhala oreed), indigernaus
swaan buffale (3ubalus budbalis), goais and poultry. Bavine

sraduction i3 considered %o he most relevant o Systen. 3
since 1% can utilize:grazing resources, does not have canags-
Jent problems under intensive farming condiiians aad purchased

concextrates are not essential.

Neat catile and Huffalo tead %o be dual purpose wita diflering
eaphasis on draught, zilk and =meat (or surplus stock) production
related- to soil fertility and associated grazing resources,

Jraughs power is az integral paxt of irrigated and dryland
faraing and thersfore draugnt animals are run on crop stubdble,
ounds and otzer waste areas. - The ani=al, geaerally the buffalo,

‘caz be Tegarded as an outlay or as a receipt. If not owned,
LY z2as to be hired, Thez it i3 a real cost inyut for such

activities as plougaing, tilling, puddling and threshing, If
owned 1t zay Ye regarded as augzmeatiag iacoxze from hiring su¢,
with e by-srcducts of milk, aeat (or zash froag sale of surplus

s%tock) and zanure (a gource of crsaznic zaterial fox ercos azd

"

also potential for ziogas przduction). For roas sranszers, aale

casile are ganerally used i= prefer:zze o tuslala. 36 ‘ar as

-

land u3e L3 ccncerned then, draugat Suffals an2 cattle il Je
assoclated wiin aradle areas, partizularly zadiy soils. Cae
bullals Ls zno: considored sulsasle %o drylazd culsirasicn secause
ol Ltis Zexer swea: glands and wallowing 2a%42 and shere’s=e

cattle are used.

So Inr as other goll types are coacerned, variosus levels 3¢
livesizck arcdiction are posaildle (except on rociy custeroza)
depending zn Zortility, Zflooding and sataze af 4 vrelonzent, Th
anizal zan us:ilize natural zastures wieca eropplag La 23t poastble
anz cinvert these o valuaSle huzan 23343 35%h At the Iubsistasce

and cczzerclal lavel, D2resent levelozzmexz: zcnattalnts ‘rslule
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lack of resscurces relating to suilable braeds, access to
grazing resources bacause of 1o assured stock ‘drinking water
supply or dense tree cover. arketing problsas, especially for
2ilx oroduction, are also a restriction.

The zajority of 3ilk productiaz tends to be at subsistence levels.
fast of the cozmercial sroduction takss place on the 'Villu' areas
of the lahaweli Ganga (azd i3 a lesser extent on *he Maduru QOya)
whichk, after belizg flooded for adout three months, provide valuable
grazing for cist of the emzinder of the year. Because they are
£looded and very difficuli to drain they have limited cropping-
poteatial., The associated dark bdrowmn loaxns ta loany sands of the
flood plain, which are zainly paorly drained, carry mainly wé:dr
loving sgecies such as Passslum vazinatum and éoccioleasiihinferruota

as well as naturalized 3rachiaria =utica.

Taen the "Villu® courntry i3 subzerged or eaten oqusl, .tergsfiv;
grazing has %o be proviied oa adjaceat upland areas mainly on.

Jon Calclc Brown soils. These pravide "Dazaza” or parkland *ype

of grazing. Dependizg on the soll type and the stage of yooilaad
succession, utilization =ay only be poasible by specific clea:ing or
after "Chera™ farming (skifting culiivation). . Joorer plant ssecles
“such as "Illuk™ (Izcterata cylindrica) and sensitive plact (Uinosa

gudica) occcur on jarkland. Sazdy alluvials can also provide useful
srazing, bdut at a lower carrying capaci®y. Cat‘le there zay alsa
have acce3a to paddy atubble, TRess togetiler witz scme large areas
of pariklazd zay not te accessible to "Ti1lu® grazing because.ot
distazce o where dsavelopzent Ls cexnirad arsund tanka,

Bccauao-:é :h; digsribution of raiafall, z=1lk and zeat production
13 3easona’ and 3 also aflected by nu:ritionll. heat and disease
atres:, In the dry dessicating condi:lions frozx Juze *hrough %o
Octover, the nutritive value of jagture un upland soils is insuf?i-
clent for meat and milx producticn snd indeed Lo nsiatenance;

body melgnt lcazes as well as -orsr.lsilies caa occur., Repraductive
efficiency 13 also adversely; affec:od b7 thls eavircnzent,

-hero are tu0 approaches 2 lacrsaging productivity. Cne Lla %o
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adapt the arimal to she environment ani- the. ather is o aa.iry
the environment, "~ - . CTIiwe Ll oL - W

» i, - - - « meemaa -
- -

The d:ﬁ&sﬁéxbu:’alo's ailk poteatial may be'iacreased by crossizng
with ‘ho o*igizal_y imporited Indlan Murran breed, a river type
but wn*cn.may havo camﬂoa ancestry with the Iaocal animal since
genet c.lly ~ae aa:yo yne iz gimilar, Iraught castle Tay algo-
be crossed with Kill t, Hansayaz or Tazarkaduwa breeds, teT

‘The ailk brcductioﬁ Zron the smell indigemous Sinkala cat:ile may
be raised by crossing with pure Izdian cebu breeds such as Sindx
Tharpaxar or Saziwal, cr she Aus: Talian Wilxi=nz Zebu {developed
~*"“c:... .ne aaai"al) a3 a Iirsy stage o give higuer terformarce

'in tae M and shbseﬂue“. senerations. At a later staze the
vemjerate Jersey breed (3os taurus)could be izmtroduced into this
upsraded animal, The Jersey i3 the =o3%t sui:adle Zuropean breed
for crossing wiz:z i<s reletively small size being'iﬁ adivantage in
thisg harsher clizate and ‘he Righer fat ccatan: of ailkx, which is
preferred by tae populasica azd has a gTeater zarket value. Thus
the bigh yisld of %he Zuropean breed haj be cozbined wish ‘~e ~esis-
sexce of tha local breeds - o~ ~ '

An alternative Zor3 32 cross breeding is %o concinually rotase
Ssth Zebu and/or the Jersey in conirast to tze new breed forzaticn

Tecznique abeve,

sZe Dodiflzatizn 22 e envircmment Za; te achlievsd teczaically Yy
S=:raving nutrliion ernd dlseasa coamtmmol and by izzrovisg fassure amd
J-2n2 Zamagezent, Uzder rafn 224 ctnditicas {=proved tastures alsc
dtericrate In jualisy dusin 2§ the iy seasaon and conglieratian 320,24

3% gilven %o lizited f£3dler cozservailon in the fora of hay cr sllage,

Tze L:pe:fec:ly drnired Hom Calcic Zroma s0ils are auiiable #ar hoe

esiatliszzaens c?f L:;rcved Fa3tire szeclss guci as Jara Srass (2raciia=t
ORI e Y]

=.%'ca) a:: Slzal Sraas (2., drizentha). The farzas can el 13, L8|

matar=logzlzg an? lon; terz floaldling. A3 a prateln aupzlement Ipillalasl

(Lsucaena leuc:zceznala » 20 = 257 c:ile Fro:0.n ani can e foi creen

T arled) i1 e legizimsug skmih ar tfem wnicn can aleracse liw aoll

1

[y

Sy matacilally low pacsphate stasua, and prefacs Ly alsiiliiaz,

"
1Y ]
.
S

e
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depending upon ownership, A study which included the Polonnaruwa
District found that 60% of farmers owmed buffalo and 9% owned
tractors. There was ex average of 5 animals ir the owned buffaloe
derd which were =ostly used for land preparation and tractors for
threshing and winnowing. Based on a hire rate of R3,20/« per
pair of buffalo per.day, 19,6 buffalo days per hectars .were used
for land preparation in addition to tractars (note current hire
rates for buffalo are of the order cf Rs,50/~ pe> pair per day).'

In an earlier study of the same dissrict a much lo:-- utili.a‘ian

of duffalo at: 5.1 days per hectare -and 4.2 tractor days wag employed.
It zay be posaible %o .have sufficient area in in sddition to paddy

to run buffalo cows to breed draught bulls. If upgraded with
durrah azd Tun oz improved pasture plus the normal. paddy straw, bunds,
“@it, this ctould be aa importaat source of 8ideline 1ncomn ‘bota from
=ilk production and sale of_ surplus animals, In any expaniod

--—\.-.._

‘ irr*sat oa programme the br'eding of dr’ught powar by pa:‘icipant

c - . - |.-| L ‘~:-v->b -.LA- Lae

'ar:ers is an im:ortant.tactor.

-~ - - . a q..,. e
: A - av, Ve ~ e e . .
ot w .- . 3 e VNL L el L2 LS Ve - -’

L . -a

The lNational Livestock Developzment Board hes Tecognized }ho noed <o
supply draaght stock .o aradls sgricull urt beca“se ;:onbst othcr

-, s e ————

. attribu.es Dens ioned abovn, unl1ko the tractor. animnls do not

~~~~~~ & el ta.. LA re e 4. me bea .

rely on i:por-ed fuel or spare pcrts. !hey are sel}-reproducing

and’ ‘he*e-ore represent a veluadle saving foreign exchanze.’

To this end 4n 1977, the Board established a 2400 ha breeding systea

acd kol i.nb sta‘ion i1 Systez B.. The aajor.breed at present is the
a_a“kadawa'thi‘e 7ith a total of 500 cattle on 2C0 ha cleared so far.
Jurither clear.ngAis proceeding ma an ares of 75 ha has beez sowma to

3,cutice aand 3. 0Tizanthl, tnes Lmen eosel- Liet smime -
Milk/Meat Productiop:® *¥=S-~7¢ l.llallitlon: oo ez T8

Oz tho iz u/Daﬂana" associaticn. ‘kerd size terls to te larger and
individial farmers :aj oar over 300 catile, Fowvever, -a cozmon
occurrence is for an individual to own 10 - 55 cattle, with perhaps
J in =illk at any pexticular tice during the year.

n ‘H‘s 353%ez, anizals are collectively grazed iuring the day and

-argely nigat paddocked. Lost of the cows are :llzed once a day in

*  Derived frozm 4he Zadlan broeds “harp zr and Harilazna
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the moraing and sent out for grazing during the day to feed on
public 1and with oatural pastures, sank beds snd roadsides.
Around a=abls areas and tanks these larger herds graze on arsbtle
farners® paddy straw or ather crop residue.

Tt should be noted that there are also large government faras in

or around the project ares with improved sastures and stock

indicating the Ievels of production which can be obtained with
. development (eg. ‘Tacankaduwa Cattle Project)..

Cadar-a more specialised nilk enterprise, t2e herd average anual

Ny

=" ’yﬁld. ig of the highest order in the performance indicator
nierarchy. This alsc depends-upoa . the frequezcy and reliadililty
with whica cows cax ve-brought into and -aintained in production.

2 pmerefore, calving rate mnd lactation lengsh ara importaat since

“Tavery cow ig milked shen she has calved, Tis otier factors afZecting
e22iciency are ags at #irat calf, productive 11%e and motality.

- .

- -
.o .

The dual phrjbs; systea ard ;ocr.e:iﬁ.:odmer.t aitizates against this

gince every cow 13 no% =11%ed becauzse of 1ack of effective demand

““_gar oilx, defective udders or adverse temperanent. S

T gt T

—m.

- s
£l

y, Lt is p;3;1b1§ fofihblafo'thre;.pofonttal 2i1%/beef -

prod:u;:t‘ion' enterprise types with their associated yields sud 2a7uts.”

1a

2.

3.

Pron cross ored 3uffalo zero grazizg (cut acd cu'rx) on‘-'
izmproved pasture =ixture of 3. cutica azd 3, bSrizantha

plus a row of L. leucocephala. The duffalo woull als0

utilise padiy stubdle crop residue aad Zallaow areas. o

conceat=ate feedizg is eavisaged. e -

Proz cross bred catile zero grazing gintlarly isproved
pasture azd also utilising stubdle, eic.

Trom indigenoua cattle grazing pudllc n~741lu/Cazana®

associatlon e3ti=n%ed at 10,000 hecsares,

An isportant j012-help acneze to iznprove 2airy sroduction wan opened

by ‘he Zanmourable Mintaterl of Rural Iaduz:rial ~evalopzent on 28th

?ebruary, 137J. ~alled =he Tazmankaduwa Dalry Cevalopaent Prodect

e Iumtarp .lo dudges easizaten are astacned
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and to be managed by the Polonnaruwa District Producers'
Co=oparative Soclety, the first of a total of 27 milk collecting
cenires was opened to give "Purana" farmers bettex access and
incentive to market. The Freedom from Hunger Campaign Boarid has
assisted with finance for equipnent and carrier Yicycles, tractors,
etc.

Phase two of the project involves erection of holding-paddocks

and 40 ha of comzunal improved Fastures in each of 17 co-operative
areas, Any cross-breeding scheme for the develorment of szall
holder areas requires provision of bulls or 4d.I. These may be
organised aa bull centres by the Dopartmen o? Vo.e..nary Services,

Governzent rl.-s establiahed to :ultiply breeding stock may distri-
bute bulls as well as a l.:i ed puxber of cross-b‘ued prercrtbly
in calr-reaalca.“ )

e - - . Lt e e
- . - .. e

Roco::ond-d Extension Innu.s ReaAirud e A

It is generally recognized that an ecoroazic environment conducive
to livegtock development must have governzeat .support involvinc
a co-ordinatod package,

- ——— -.-—-_—--...-..,—-...-... - —— e e e ———

Under the new Linil.ry or Rural ;adu:.r-al Dovclopaent. a coz:ittoo
was appointed in 1978 to pr&pare a Lnster Plnn for an‘_al husbandry
and dairy developzeat in particular, Tals com=it: “#¢ has several

- sub-coxnittees one cf which is on 2ilk preduction and oarceting
wilch reviewed sarlier plans and s.igsested a atru.osy for future
plans xhich is now under debate. ' U

Ve e e -,
R

2:ints arialag froo committee reviews which could be of mriicular
relereace %o Systex 3 include:

- . . .. . —

*c h’t P‘lm' C . . - . . e

- s ® twa: va . L IR T S SN . -

1. Several locel governzment farms have been Q:tabliahld
to zultipnly bdreedin; stock for distr! bution,
5. Cattle -~ Tazancaduwa (Sindnd oreed), leluam Tewa
(Sindhi Jerasey/Sindht, Tharprkar);
Buffalo -~ Polonnaruw: (Murrah);
oraught - velikanda (Tarankaduwa-.hite).
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TABLE !

HERD EFFPICIENCY FACTORS

Pactor Enterorise Tvype
Kurrah Zebu/Texperate Indigenous
BufZalo Cattle (Zebu) Catile
Age a‘ 1st calving (zmonths) 40 30 40
Calving Jaterval (days) 429 429 456
Calving Rate (%) 8s 85 80
lactation length (dxys) 300 300 280
lactating Cows (%) 70 70 61
Ory Pregaant Cows (%) 15 15 19
Ory LKon-pregaant Cows (%) 15 15 20
In 41k yield/hd/day () 04 04 01
Herd Average (over whole
year) Llk/hd/day (1) 02.80 02.80 00,61
dortallzy:
Zull (%) 02 < 05
Cal? (%) 10 10 10
Teaners L Replacemmnts (%) 02 ' 02 08 .

Cow (%) 0% 05 10

Ags of Turp-off:

Cow (yrs) 10 10 10
31l (yrs) 08 - 08 - 08
3ull 1 Cow (%) 02 02 o) §

Sarplus Turn-o0ff

Live Leighis (L7)

Leaner Helfers & Blls (kg) 150 12% 100
Cull Zows {xg) 320 250 160
Julls (kg) 360 2080 180
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TABLE 2

SQUIZIBRIVYL HERD COLPOSITION BASZD O 1085 COWS
(At end of year after surplus turn-osf)
Entersriss Type

E

Factor Age “urrah Zebu/Tezperate Indigenous (Zebu)

Group BuZfalo Cattle Cattle

(yrs) o, Class No. Class ¥o. Class

Total Total Total

Cows 03 149 149 176

04 142 142 158

05 134 134 143

06 128 128 128

07 121 121 115

08 114 114 104

09 109 109 93

10 103 1000 103 1000 83 1000
3ulls 03 04 04 08

04 0% o4 07

05 03 03 . o7

06 03 03 06

or 03 - 03 06

o] 03 20 03 20 06 40
Calves Penale 425 425 400

aale 425 850 425 850 400 800
Jenners;
Hellars o} 185 159 194
Julls 01 04 159 04 159 o8 202
Replacezeata;
eilers 2 152 152 188
3ulls ' 02 o4 186 04 186 08 193

Total 2188 2155 2235
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IQUILIBRIUN HERD COMPOSITION
I0R SINGLE COW & POLLOWERS

nterorise Tyve

Class Cow 3qui- durrah Zebu/Temperate Indigenous(Zebu)
valent(CE) Ruffalo Cattle Cattle
Factor Actual C.E,'s Actual C.B.'s Actual C.Z.'s
sow 1,00 1,000 1.000 1,000 1.000 1.000 1.000
3ull 1,00 0, 020 0.020 0,020 0,020 9.040 0.040
calves 0.50 0.850 0.425 0.850 0.425 0.800 3.400
-Yeaner Hcifera 0.75 0.‘i55 0.116 0.155 0.116 0.194 0.146
“Femner Bullsg 10,75 0.006 0,003  0.006  0.003  0.008 0.006
leplacement Heifers 0,83 » 0,152 0.122 0.152 0.122 0,185 0.148
f?.cph.ctze:t Bulls 0.80 0.004 0.003 0.004 0,003 0.008 0.006

Total 2.185 1.689 2.185 1.689 2,235 1.746




3=18

TASLE 4

SURFLUS TURN-OFF PER YEAR
J=R 1000 COWS AND PER €O

Enterorise Tvyoe

Class Age wurrah Zebu/Tesperature Indigezous (Zebu)
Group 3uffalo Cattle Cattle
(trs) Per 1000 per cow Per 1000 per cow Fer 1000 per cow
Cows Cows Cews
Cull Covxs 1 103 0.103 ~-.. 103 0.103 83 0.083
Cull Bulls 09 03 0,003 33 0.003 06 0,006
Vearer Heifers 1 227 C.227 227 0.227 166 0,168
7Jearer 3ulls 91 378 J.378 378 J.378 352 0.352

Total 11 0,711 711 0.711 607 0,007
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GROSS REVENUEZS ZER COW

£
t

Enterorise Type

Yurrah Zebu/Texzperate Indigenous (Zebu)
—uffalo Cattle Cat+le
»0Ss Revenue
\li !k 1
Price/litre (Rs,) 3 3.86 2.212 2.212
Production/cow/year(l)’ 1022 1022 222,65
Subtotal Gross Revezue
Prom Mlk 3944,.92 2258,62 - 432,06
Surplus Stock
Price/kg. L.W.
Culls & 3ulls (Rs.) 3.30 3.30 J.30
Seifer (Rs,) 6.60 6.60 6.60
L.7, Gross L.¥W, Grosas LW, Gross
(xg) Reveaus (kg) Revenue (xg) Reveaue
(Rs.) , (Ra.) (Rs.)
Cull cows 32,96 108,76 25.75 64.97 13.28 43.82
Cull Bulls 1.08 3.56 0,84 217 1.08 3.56
weaner Helfers 34,08 225.73 26.37 187.24 15,60 109.56
“eaner 3ulla 5h,70 187.11 47,25 155,92 35,20 116,16
Suttetal Sross Revenue
o= Surolus Ssock (Ra,) 524,16 430,92 273.10
Total 77033 Ravenue 4469.08 2683,.52 768,16

1. 7% dutter fat
2, 45 dutter fad
J. All cows including 4ry zon-pregiant and preguanst.
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CCSYS_P=R CCW

Enterorise Tvype
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emperate Indigenous (Zebu)

Item Murrah Zebu/7
Buffalo Cattle Cattle
(3s.) (l.4,) {(Rs.)
9 1
Labour - - 70,00
Disease Control and Iacideztals 30.00 30,00 30,00
.CO' acd 3ull Replacemert 2 438.73 342,60 223,06
Building, Peacing
and equipment: .
Yaintecance® 22.50  22.50 3.60
Replacesent* 122,03 122,03 19.52
Pasture:
LYaintenance 434,55 434,55 -
Replacenent
Ciearing ° 227.82 227.82 -
Grasses® 163,02 163,02 -
Total 1438.65  1342.52 346.18

1, Shadow priced at zero sirce a sideline activity requiring an estinated

0.2 zan-years per cow izcluling cust md carry,
this would represent aa allocated cost of R3.730 per year.

If valued at Rs.10/day

2. Capital Recovery Pac:or (C.3.P.) over 7 yeara at 10%, +2054.

J. )X of original cost.

4. C.2.7. over 10 years at 193, +1627.

5 C.R.P. over 40 years at 10%, .102).

6. C.R.?, over 5 years at 107, .2638.
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KED DNCJ!ZZ PER COW

Gross Revenue
Coats

Jet Incoxe

Saterprise Type

B=19

Zurrah Zebu/Texperase Indigenous (Zebu)
Buffalo catile Cat:le

(Rs.) (Rs.) (Ra.)

4463,08 2683.52 765.16

1438,65 1342.92 46,18

3030.4) 1347.C0 418,98
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ESTIYATED CAPITAL COSTS 25X

CCw

=aterprise Type

3=20

Murrah Zebu/Tezperate Indigenous (Zebu)
3uffalo Cattle Cattle
(0.33 ra. improved (9.33 ba, improved (public land)
pasture) pasture)
(2s.) (Rs.) (BRs.)
Cow 2112 1650 1056
Bull 24 18 30
Shelter or night 1
Daddock 600 600 20
Equipment
(buckets, troughs) 150 150 100
Ioproved Pasture
Establistnent - 618 618 -
Clcltingz 2217 2217 -
Total 5781 513 1206

1 Night paddock.

2, Clearing - 23,6900/ha.

3. Plougzing ard Planting - Rs,. 568/ha.,

P.X"-.‘-li:.r hnd R3.13°4/u.

(251 kg/ha ures at Rs.3618/t

126 kg/ha superphosphate as Rs.2043/¢
6) kg/ha zuriste 32 potash at 5.2501/%)
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The3e mex,undar she guldence of one of their members who i3 a
respected inSorzal leader, nutually decide or the falir distridusion

.-~ -

of Irrigation water o each of sheir paddy growing ellotzents, 1o

for=zal orgazi:z.tions csenm ‘o be operating ot this point in' tice

éxcng the settlers who wore interviewed,


http:of---ic.io

paTENMITY

ZIJERVIET NC. I

Jaze of ths Village ‘ : Seelapura
Interviewcr + Kr, A, U, Sazarasingiie
Jdate of Interview ¢ Larch 12, 1979

As the male household hea? wags nway‘hiu vife was interviewed,

according to her inZorzatlon, her Lusband's parents kave come here

3

abcut 25 years cgo and have been liviag here c= sSvermmzent land

&3 eacroachers, Thelr origtnal village 13 in Rurunegala Tilstrics,

Jow the inforzant and her husdend are 4 separate Jezlly and living

-~

on encroached lend of about % acre,

The total nuzber of faztlies in *his village 13 adous 45, and 16
of then are given 2 e:sres each of highland by the Governzent. Others
are living on encroached lend, The toial ropulation i3 edout 320

perscna,

The =2in source of income r from cultivaticon, Scrce people do peddy
ciltivaticn cn the "Andae" crsten cn land of adous 1 - 2 acras, The
edloining villaze i3 a village ani:lezent scheze, ~here lesnd wap s£iven
Zalnly to "Ve22ha” poople loripinzl €=t Lanza natives), IThese "Veddha"
people snve given tholr paddy .cnds o other villagers on "Arc- -,

we Zot cne "Vellla" perzcn who was given 3 acres ¢- raddy land end 1 psrng
highland! b5y the government. Du nhe 13 cultivating pucddy cauly ca ebout

A acre area. The valance of the land {5 given on "Ande-. "Ande"
reynent 11 =ade in cazq - 18,1030/~ per acre Zor a aeasca, Paddy
culsivasion s done only once a yerr, in the Laua. Te30 paddy landes
ere grown under the Declukana tank ead e ¥ieid 13 &%3ut 50 bushels par
ecre,

In aiddition to thias, thene villagers do chena culitvation nnd cem

ebcut Re,1,000/- to Rz,2,000/- per year., Chena cultivation i done

trly cnce a yeas for abaut 6 monsha,



3-2

Some people collact cane from the Jungle and aell !¢ to tha collect-
ing cenire as anotier zeans of income. Ve observed tia* soze people

(speclally wozen) wors 7eaving tasketa Zrom tais cune.

i"ien wo wore doing this {aterview wa zad e opportunity ta have a
6Toup 2iscussicn and zet a naighs ouring excrcacher who has 10 children,
His zajor occupation i3 paddy culilvation vnder "Ande' {2 Talukana

tols he L3 looking afte

#]

village. In adaiticn ¢ {14 cuilal

lod

0
buflaloen belong "o n =iz

p]

e
1 zan in Mepazplilye who pays Ra,i16/- per
e. During she peal

8043013 e owrer comeg and “akesy t2e tuffaloes ta hire 2 hls area

pair of tuflaloes ner yeur a3 *Jo"lookiac-a* e:*%e
and wiez the 7nork in over -e brings Sack the ani-aly ta the caratakor,
The caretaker L1 allcwe? <0 use these anizala for hig cultlivasisan werk.
They Mo uat iiave special nascure land, =0 they take *lelir cat:le and
bulfaloes towarda the river Yanik. These anfzala graze wisliin an arsa

0f |\ = 4 z=iles.

Pecplo nho had woll zatntained hoze sardens had about !} acre in cowpea,
A acre iz chilllea and adbou% ', acre fn ='xo- vogetablos, Iz aldition
t0 these thay hzd woll grom plentals srees. Thasze garlens provile

tholr datll: :CZe needn and sozetlizes a liitle su irplus Zor z2ale.
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