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THE ACCELERATED MAHAWELI DEVELOPMENT PROGRAMME 

by 

Rfna S. Cooke 

PREVIOUS STUDIES 

i ieer'ing Studies for the diversion of the Maha-
"ce~i Gange were done by the United States Operation

tis.oi (as USAID was then called) with Ceylon
G-ove-rnent counterparts mainly from the Irrigation
Department during 1958-62 on a request by the Govern-
ment of Ceylon, on the orders of Hon. C. P. de Silva,
Minister Agri. and Lands. A joint-report was issued
(by U.S.O.M. and I.D.) in 1962 on the "Feasibility of 
Development, Mahaweli Ganga Tiansbasin Divcvsion
Scheme". A diversion of the Mahaweli at Primrc,se
Hill neav Kandy was proposed, with appurtenant
works, which beaeftted 325,000 acres of land in the 
North Central Province with irrigation facilities and
p:-ovided generation of 1,500 million Kilowatt hours 
of h.dropower energy with an installed capacity of 
260 Megawatt. The estimated cost of the scheme was 
Rs. 1.279 million. The primary benefits derived from
this project was estimated at Rs. 171.6 million per 
annum. (Rs. 80 million fr.m Irrigation and Rs. 91.6 
million f'om power). 

When this project proposal was taken up in Parlia-

ment in 1963, it was decided to make a request to the 

Uni:cd Na'I.n:s to do an independent study of the 


Ganga land and water re.sources and make 

i: 	 -xn, ::,'.n:mendaions, for the overall development 

. . Ganga iesonrces (including its basin 
!.t.: was argued that such a diversion of 

:.., Ml. .;... in its upper reaches may be detrimental 
... ,. .:,-'" lower down in the Mahaweli Ganga


"..;:n. ,t:t ai Vi':oiia and Randenigala.

D::::n.c 'ie iane peiot, The Hunting Survey Corpo-

:, ,t C ncingury orpo-peiohe 
. C e lhawlGnaSadw a:earc d aninvenoryof the and a-

d ;n rcesofa-- Mwit he Gangay Dpanradja-
0. ( co-opeaticn with the Survey Depart-

i, ,..'.:.".:,,)unde- Colombo Plan assistance. This 
..,:d )!.. aeril photography, contains valuable 

, , ..--..- d a:nd waer resources of the Mahaweli 
;,.±, :1. , "Le \allation of their potential for deve-

B. i e ation and gro.id sur-,¢..p 	 ws ne a. 

studies from 1964 to 1968, with Ceylon Government 
Counterparts-of which I was the Co-Manager. 

A final report was issued in three volumes by the 
by the FAO in 1969 with a Master Plan for development
of the Mahaweli resources, supported by reports on 
seventeen subjects, namely : Dam Design, Irrigation
Engineering, Soil Science, Hydrometeorology, Gieology
and Geophyscial Surveys, Agronomy, Hydropower,
Rural 	Sociology, Land Use, Water Management, Agri
cultural Economics, Ag:icultural Development and
Extension, Marketing and Credit, Forestry, Land 
Settlement, Topographical and Aerial Surveys.

The UNDP Master Plan envisages agricultural deve
lopment with irrigation facilities of 900,000 acres of
land and the generation of 2,037 million kilowatt hours 
of hydropower energy, with an installed capacity of 
507 megawatts. The capital cost (estimated in 1968) 
was Rs. 5,583 million, excluding cost of activities re
suiting directly for the project, but having their own 
justification, estimated at Rs. 1,120 million. In view 
of the 	large magnitude of the Investment involved, the 
Master Plan was divided into three phases, for stepwise
implementation over a period of 30 years. Further 
studies on the three projects recommended in phase I 
were car ied out in some detail in the second part of 
the UNDP Sudy. 

To develop the natural yield of the Mahaweli Ganga
14 reservoirs are proposed, 4 on the Mahaweli, 10 on 
its tributaries. Twelve of these are multi-puipose units 
for the development of irrigation and hydropower, and 
the other two i;c only for irrigation. The Projects in
the Master Plan are interconnected, but can be done
independently of each other in , period of 4 to 6 years
each. These reservoirs will regulate 4.75 million acre
feet annually from the Mahaweli and its tfibuta:ies. 
This is far in excess of the irrigation needs of the Maha
weli basin (recommended in Phase ), Therefore i 
transbasin diversion of the Mahaweli to the Maduru 

Oya basin (including 0.26 million ac.ft. from its own 
basin) with a reservoir on Maduru Oya and another 

mapping was done and also mapping on Badulla Oya, with small Power Stations, are re-S.' 
,- . .d soils land use and forest cover. it commended in Phase II. After meeting the irrigationic data for hydrological studies of demand in Phases I and II, the suplls water is rehe %:: Xi ;.n ad a 'plan for irrigation and power commended for diversion to the North Central parts of


de,:." a alfrrgtnnpthe island in Phase III to develop 324,000 acres of
 
land. These lands are located in six of the major river bas-


Ii -,.r) :ic to the Ceylon Government's request, ins in that region. Seven service reservoirs are proposed,

the Un:rcd Na ,,ns undertook a 'Survey of Lthe land in addition to 18 major irrigation tanks in that region,

t'id wz::,.' :c~.u:ces of the Mahaweli Ganga' with a to store and regulate the diverted waters, inaddition toteam 	 -fi L.NDP FAO specialists, eagaged on hesw 0.7 million ac.ft. of run-off from their own catchments. 

Best Available DocU1U~rnt
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The conveyance of the diverted flow from the Maha- ieaders in various aspects of development, wasweli Ganga to the propose* service reservoirs and exist-	 set upby H.E. the President (then P.M.) to recommend waysing major tanks in the diversion areas is effected by and means of accomplishing the accelerated programme.4 transbain canals (i.e. tunnels from Polgolla diversionand Bowate:ne with transbasin canal to Kala Oya It was decided to expedite the completion of irribasin, a Left Bank Canal from below Randenigala, 	 gation facilities to the new lands in System 'H' undera Righ- Bank Canal from Minipe up to Ratkinda with 	 Kalawewa in Project I (Polgolla Diversion) and take uptunnel to Maduru Oya basin and a North Central the following multi-purpose projects for implemen.Province Canal from below Moragahakande to the 	 tation in the next five to six years :North Central parts of the island). Victoria Multipurpose Reservoir Project
Kotmale Multipurpose Reservoir ProjectThe regulated flow will provide irrigation facilities900.000 acres 	 Maduru Oya Multipurpose Reservoir Projectto of land, of which 246,000 acres arepreseacly cultivated existing lands, which will receive 
Randenigala Multipurpose Reservoir Projectand Moragahakande Multipurpose Reservoir Projectadditional water for continuous cultivation throughoutthe year. The other 654,000 acres are new lands, pre- and the development of new irrigation syste__udsently in jungle. 	 r...these projects, mainly Systms C,B,Da--G. Details are given under "Downstream Deveopment".The lanis to be benefited are 	 14grouped under This programme is really the essence of the "'UNDPirrigation systems designated 'A' to 'M'. Land Use Master Plan" Projects.Surveys indicate that more than 50% of the land proposed for development is suitable for cultivation of avariety of high value crops other than rice. 	

This decision was taken with a view to providingThe engi- solutions to three of the major problems 	 facing theneering proposals of c'evzlopment envisaged in the 	 country in 1977, namely, acute drawUNDP Master 	 unemployment,Plan are contained in Volume I of theUNDP/FAO Report. 	 of foreign exchange for agricultural imports and short-More detailed studies of the age of power.three projects recommended in Phase I are contained resources 
The annual draw on foreign exchange

on food imports was overin Volume II and recommendations 	 Rs. 6,000 millionfor Organisation which will be substantially reduced 	by the productionand Management are contained in Volume III. under the new lands brought under irrigation, in extent
 
Implementation of Project I (Polgolla Diversion) about 300,000 acres (120,000 ha.).
This will 'create employment during construction

This part has been dealt with extensively in the activities and thereafter for agricultural production, forquarterly jcurnal of the Institution of Engineers (S.L.)'s nearly a million people.Journal, Vol. 2, No. 4 of December 1974, with articles on diffirent aspects of Project I; such as Designs, Cons-
The import liberalisation policies after 1977 and 

trucion of dm tunnel, Ukuwela Power House, Bowa 	
development of new industries led to a sudden upsurge in the rate of growth of power demand, which
 
rose to an average of 12% after 1978. The present
 

The Accelerated Mahaweli Programme 
shortage in power requirements will be met when
 

When the present Government took office in July 
these projects are commissioned.

The 1st three hydropower projects in the accelerated1977, it was decided to accelerate the pace of develop- programme will more than double the existing hydroment of the Mahaweli Development Programme, 
 and power development capacitydo as much of the UNDP Master Plan 	 of 420 MW and firm 
in the next 5 to 6 years. 

as possible 	 energy production of 1750 GWH annually (includingA Task Force, consisting of Polgolla, Bowatenna and Canyon). 

VICTORIA PROJECT
 
The Victoria Project stands out as unique in many 
 per 'Blondin' is about 60ma per hour on the left bankrespects. It is the highest structure and the first arch 	 to 90 moper hour on the right bank.dam to be built in the island. It has a fully automatichydraulically controlled system for the spillway gates 

90 m'
Dam Paramettto open wcn the water 	 ulevel rises during floods, with- The double curvature arch concrete dam is 122out having to depend cn the power supply, which is souncertain epczxally during times of heavy rain. 	
metres high and has a maximum thickness of only 25Con- metres at the base.crete foi dam construction is conveyed to the site in 	

This type of dam was selected asthe most economic solution at this site.6 cubic metre buckers on two aerial cableways (calledBlondins) of 20 toncapacity spanning 820 metres, from 
Peak flood inflows of 9510m/s have been allowed 

fixed 	 for in the design of the spillway with 8 radial gatestowers on the left bank to moving carriages on 12.5m x 6.5 m.the right bank. which by travelling over a track 360metres long. enabl-s the 'Blondins' to virtually cover Two low level outlets (4.1 m. dia. and 350 m. apart)every part of the dam. The average concreting rate will enable the reservoir to be drawn down and to pass 

2 
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silt which may accumulate upstream of the dam. 	 adit 2,275 m. from the intake) adopting improvedA branch pipe (300 mm. dia.) from each of these out- blasting techniques.lets will provide ripa:ian users downstream with compensation water. A concrete lined stilling basin, ex- The surge chamber and the two shafts for the intaketending 110 metres downstream of the dam (with the gates are being constructed by the raise-bore methud,floor 3m. thick) will dissipate the energy from the over-spill jet and the discharge jens from the two low level 	

which involves first drilling a 250 mm. dia. pilot holecompensation water outlets. 	 ve,'tically downwards towards the tunnel below. Tais.hole is then enlarged to 2 m. dia. by a raise-bose work-
To reduce seepage from under the dam, 

ing upwa-ds from the tunnel and fitial excavationa grout the required diameter is carried out by normal me'hcds
tocurtain is being formed from the lowest gallery in thedam, by injecting grout 	 from top downwards, the excavated ma'e.ialunder p:essure thiough in-	 being

clined holes in the rivei bed of 120 	 removed via the 2 metre shaft through the tunnel.m. max. length re- Concrete linings of the surge 	 chamber and gateducing gradually to 30 in. at the abutm.uts,Construction 	 shafts wnill be slip-fotmedsat ilb lpf~e
 

The dam is constructed in a series of 15 in. wide 
The Power Station is a reinforced concrete structuresituatedvertical blocks cast in 2 m. vertical lifts. In order to 

on the R.gnt Bank about 5 kin. downstream 
control tempe,'ature rise in the mass concrete, chilled 

of the dam. Excavation for the second s'tage powerhouse (to double the capacity later) is beihg done now.water is added during mixing and also passed through25 mm. dia. pipes cast in the dam. Construction joints The first stage structure will be 82in. long 27 .between blocks are p:essure grouted from the galleries 	 wide with a maximum height of 37to provide the necessary 	 aboven. uhdabond between the blocks to
act an arch dam. 	

tion. This machine hall will have two 75 ton overheadas electric travelling cranes.
 
Diversion of the river in the first stage of construe-
tion is through the Right Bank of the river. In Stage 2, 

It will house three Francis Turbines designed for a
the river will be diverted through two temporary open-

head 
12.5 

of 190 m.,with a speed of 333 r.p.m.. generatingatthe river fow through the tempor. v right bank open-
KV (p-imary voltage), with a rated output of

ings inthe Right Bank of the dam.Inthe final stages 
 70 MW (with a .85 power factor) to be housed at 13 m.centres.th ivrflwthoghtetepra rgt 	 The primary voltage will be stepped up toak pn 220 KV and connected to a substation at Kotm. .le.ings will be stemmed for reservoir impounding tocommence and river flows can thereafter be passed The Switehva-d 125 m. long and 86 in. wide is cononly through the dam outlets or the power station. nected to the Power htation cable basement by a con-Delays were encountered in the early stages of con. crete cable tunnel.struction due to unforeseen geological conditions dis-cover.d in dam block 4 and the downstream apron 
Erection of the first turbine is programmed to startin July 1984 followed by generation at the end of 1984. 

area. 

Power Tunnel 	 followed by the remaining two machines at 3 monthintervals-for commissioning by July, October 1984

For the first phase of power development a single and January 1985.tunnel (6.2 in. dia. and 5.8 km. long) is being cons-tructed to convey a maximum flow of 140 m3/sec. 
The active storage of the Victoria Reservoir is 698million cutbic metres (565 T.A.F.) and will generateThe tunnel intake is on the Right Bank of the river, 780 GWH of useful energy per yeai.-The irtigalionpotential under this project150 m. upstream of the dam with a sloping trash rack 	 is 45,000 ha. (112,000acres)-which will be in System 'C' on the Right Bankslab to enable a rake, controlled by a gantry above, of the Mahaweli below Minipe and augmentto be lowered to clean the screens at the intake (to Maduru Oya. 

B'under
 
protect the valves and turbines). Twin intakes 
arebeing constructed including the second intake together Costswith a 	 .Rs. Ml.short length of the second tunnel to be constructed in future, to double the capacity of the powerstation to generate secondary energy. 	

Dam . . .. '2338Tunnel 939The tunnel will be lined with concrete 500 mm. thick Power Station ... 	 .. 259Hydraulic Equipmentand its final length of 420 metres will be steel lined 	 .. - 613Physical Contingenciesleading to the penstock (830 	 .oo 512m. long) also steel lined. Bonus on Civil Contract - 60A Surge Ch3mber is being constructed 544 m. from Electro-mechanical Contractsthe downstream tunnel portal to accommodate vari- Cables .	 
Go 871

63
ations in discharge when the turbines are suddenly Transmission Linesshut down, or take on load. 	 .. ... .. 102Its finished diameter is Consultancy21 m. and has a maximum depth of 157 in. from the 	
.. . . .. 432Digane Township ..top to the tunnel invert. 	 .. .. 104Work by Other Agencies .. 328Construction of the tunnel is being done from 4 Overall Contingencies and Parity Changes ,835faces--(i.., intake, 	 Ooutlet and from an interinediate 
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The construction work on the dam and tunnel has 2,750 families will be resettled in the Mahaweli developbeen awarded to N.tssrs. Balfour Beatty-Nut'all Co., ment areas. This resettlement programme is now inof U.K. (Dam. Rs. 1.468 million, Tunnel, Rs. 645 progress.

million). The Power House building contract is byMessrs. Costain of U.K. for Ri. 251 million. Teldeniya is one of the major towns that will be 
inundated under Victoria. Plans have been made forOther con'racts have been awarded for hydraulic the civic amenities that were available at Teldeniyaequipment, turbines, generators, transformers, switch- to be replaced in a number of new townships to begea', miscellaneous plants, cables, cranes and trans. created in the area.

mission lines. 
A new township with all civic amenities has beenDonor Countr. 	 created at Digane with about 200 houses for the con

tractors' and consultants' personnel working on theThis project is being financed by Great Britain with Victoria dam. Digane will be one of the towns thatan outright grant of £100 million, will absorb some of those displaced under the reservoir. 
also provided technical assistance grantsU.K -has

totalling £4.75 million: viz. for feasibility studies (t£1 m), Other towns, which are likely to expand and absorbgeological investigations (£1.5 m), drilling and labo- peop!e so displaced are Kundasale, Udispattu, Udawelaratory testing equipment (£0.45 in), Bailey bridges 	 and Adikarigama. The families who wish to remain(£.7 m) and construction equipment (£1.1 m). close to their original habitat will be resettled in a
number of new villages to be set up in estates, to beA further sum of £20 m.illion has been arranged on taken over by the Mahaweli Authority, such as Pallecredit from U.K. for the purchase of electro-mechanical kelle, HIaragama, Ahaspokuna, Kolongahawatte. Thoseequipment foi this project. who exercised the option to receive alternate lands in 
the downstream areas are being provided with landsResettlement of those Displaced in Girandutukotte area in System 'C'.
 

The reservoir bed area covers an extent of about 
 Parts of main roads on the left and right banks of9,000 acres in the Dumbara Valley, consisting of about the Mahaweli Ganga and Huluganga will be submerged
105 villages. The total number of families affected is e.g. from Tennektumbura to Teldeniya and Hanguranestimated !o be around 4,950 with a population of 	 keta and from Teldeniya to Udispattu and Madugodaabout 25,000 people. A little less than half (2,200) of (a total length of about 30 cm.). These roads are being
them opt to be resettled in the Kandy district, for which retraced and reconsh ucted on higher ground along
purpose some estates are being acquired. The other with power transmission and telecommunication lines. 

KOTMALE PROJECT 
Feasibility studies were carried out by the Water and (b) two diversion tunnels 9.2 m. in diameter;Power Development Consultancy Services (WAPCOS (c) access roads;under Technical Assistance from India from 1973 d)to access tunnelto the underground machine chanw1976. er; 

andThis is mainly a hydropower project, in the upper (e) investigations for quarry.
reaches of the Mahaweli on the Kotmale Oya betweenPussellawa and Ulapane. This will be a rockfill dam This was followed by an underground works con-.(the second of this type in the island) 87 metres high tract for :
and 600 metres long along its crest, in the first stage,holding a reservoir of 174x 100 cu. metres (141,400 (a) 6k km. of low pressure power tunnel (6.2 m.ac.ft.) capacity, with an underground power station, finished dia.);for the first time in Sri Lanka. 	 (b) high pressure shaft connecting the low pressure 

tunnel to the machinesSir William Ha;crow & Partners in association with 5.3 	 (The diameter beingm. at top reducing progressively to 2.4 m.Messrs. Kennedy & Dorkin of UK and C.E.C.B. (Sri at inlet to turbine);LanLa) were appointed to provide consultancy services (c intake gate shaft;for this ptjez!and Construction work was awarded (d) upstream surge shaft having a depth of 160 m.to Messrs. SkanLia Cementgjuteriet of Sweden in 1979. and a dia. of 15 m; 
andThe initial contract for civil works, completed last (e vent shaft;year, included: underground machine chamber (70 m, long x 

(a) the Cortractors' 	 18 m. wide and 347 m. high);and Engineers' camps, com- (S) tail race tunnel;
?rising 250 houses and buildings for office and and
civic amenities; (h) outfall structure, 
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The raise boring technique (which can excavate to Donor Country 
a max. d-a. of 2.5 in.) to a great extent was used in the This p:oject is being financed with an import-support
excavation of :]-c in'ake gate shaft, upstream surge grant fiom Swedish Aid and Swedish K uner 307 mil
shaft and the :ab!e ard vent shaft. Enlarging the bore lion have been used up from 1979 to 1982. A total sum 
to the .-eqircd diameter is by conventional drill and of Swedish Kroner 1,395 million (including the SK
bast met'h-c4d. These works are now nearing corn- 307 M. used up) earmaiked by Swedish Government
p!cion. will be released yearly from 1982/83 up io 1987, which 

is about 55% of the cost of the project.D~m Coistuton 
In addition to the power benefits under Kotmale,

The cor,'ract for the construction of the rockfll the regulated releases from this reservoir will fim up
d,,i. co:.ing Rs. 2,850 million, has been awarded in the irrigation and power benefits under Polgolla and 
O.:ober 1981 ard is now in progress. This was not Biwatenna. 
awarded earlier due to. adverse geological features in 
the dam area, with potential problems such as land- The Kotmale Reservoir area will also reduce the 
slides, leakage of water, sliding of the dam and occurrence of floods in the low lying areas around 
piping around the foundations. A panel of international Gampola. 
experts was appointed by the Mahaweli Authority in 
1979 to examine and report on these problems. They General 
recommended certain modifications which have now In addition to the access roads already constructed 
been incorporated in the design. This resulted in the for use during construction, the roads from Pussellawa 
dam axis being shifted 200 m. downstream of its former to Ulapane on the Right Bank and from Nawalapitiya
location and additional precautionary measures being to Sangilipalama on the Left Bank, are getting sub.. 
adopted, namely, the provision of a large underground merged and being deviated. Three bridges have to be 
draw-off and an underground grouting gallery for built, one across Kotmale Oya at Sangilipalama, an
grouting the linestonc aeam to seal off leaks. other across the Mahaweli at Ulapane and the third 

across the Atabage Oya. 
As costs of constructicn were meanwhile escalating,

the headworks hod to be modified to be kept within The total number of families displaced under the 
R3. 6,000 million (at June 1979 estimated rates). reservoir are 3,050 which contains about 15,000 per

sons. About 1,750 have agreed to take up alternative 
The modified 87 m. high rockfill dam will have an irrigable allotments in System "H" Under Kalawewa 

up~stream membrane with a 

300 1n.. This first stage height of the dam, will have
 
provision in the design to enable it to be raised to final A total of about 2,600 acres have been acquired

height of 116 in. at a later date, at wlich height the for resettlement purposes, in estates like Rothschild,

reservoir capacity will become 408 x 106 cu. metres Tispane etc.
 
(331,000 ac.ft.).
 

tre miedbran wih thicknesses 1300 families opted to remain close to their habitat.The other. rackmiimamminimum thill ofof and most of them have been rerettled there. 

Coals
 
A chute spillway located on the left bank consists
 

of 3 Nos. 14m.xl5m. radial gates capable of dis- E Nice Priceincludng

charging the design-flood of 5,550 cumecs. On raising June, 1979 price variation 
the dam to its final height, this will be converted to an (Rupees Million)
orifice-type spillway. 1. Work done by govern

ment agencies 500 800(for surveys, rehabifi" " 
The modified project will enable the generation of tatron, communion

460 GWH of firm energy, with two units (Francis tions, establishment 
Turbines) 67 MW each operating under a head of 226 in. and consultants)wih p-ovision to install a third unit on raising the dam 2. Civil works. Initial works .. 681 
to its final aeight. The contract for the supply of dec- Underground works 1214 
tro-mechanical equipment for the Power Station plant Reservoir .. 2187 
has been awaided to Messrs. ASEA. 3. Hydraulic equipment-

Tunnel steel linings .. 46According to the present programme this project is Tunnel gatcs, etc. .. 56
expected to be completed in March 1985, while the first Spillway gates .. 90 
hyd-opower unit under it is expected to be tested and - 267., 438
commissioned in December, 1984. 4. Generating Plant-

Power Station .. 292 
The Mahaweli Authority has agreed to pay a bonus Outi-statlon ..- 152 444 739 

of R;. 10 million per week as an incentive to the con- . P. 'yslealcontingene... 321 .. 481 
tractor for earlier completion, up to a maximum of Total 
Rs. 160 million. Total .614 8580 
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MADURU OYA RESERVOIR 

A rockfill dam was selected as the most economical Link Tunnel
 
type of dam suitab!c for this site, after considering other The Catchment area Of Maduru Oya Resorvoir is

alternatives tuch as a concrete gravity (next best) and The Catshme a7e of M drg about rvo0,0is
an earthfill dam. This is the first rockfill dam to be only 453 sq.km. (175 sq.mi.) yielding about 260,000
constructed inSri Lanka. 	 ac.ft. annually from its own catchment. It will be aug.mented by 680,000 ac.ft. per year from Victoria Reser

voir thtough the Minipe Right Fank Canal and LinkThe wa:c." resources of the Mahaweli 	Ganga being Tunnel from Ratkinda Reservoir.
 
lands in the
more than 'uflficient to develop all the 


MNa:-weli Ba.,,i. transbasin diversion of the Mahaweli The link tunnel is 5.6 km. long (3.5 mi.) with a diawv.ters Ni rccornuended and the nearest adjacent meter of 4.7 m. (14.7 ft.) in the unlined 	sections, 4.2 m.
basin propo'scd was that of Maduru Oya, on the eastern in the concrete lined sections and 4.4 in. in shotcretedside of the Mlahaweli. The site selected for the pro- sections with a capacity of 34 n/sec. The inlet channelposed dam is at the same site where an ancient earthen leading to the tunnel from Ratkinda is 920 m. longdam had been constructed, which isnow in a breached and 6 m. wide and the outlet channel is 	140 m. (460 ft.)
condition. long. 

Dam 
 Donor Country 
The dam is situated 40 Km. south of Manampitiya The project is financed with a long term soft loanand has a maximum height of 41 metres with a crest from Canada of C $ 76 million, free of interest, to beelevation 101 metres above M.S.L. and length along repaid in 30 years, and a Technical Assistance Grantthe crest 1,090 metres. The upstream 	face will have of C $ 7 million to cover the cost of engineering cona slope of 1.8 horizontal to 1.0 vertical, while the down- sultancy services required for the project.


stream has a slope of 1.5 horizontal to 1.0 vertical.
 

The storage of Maduru Oya Reservoir is 596 x 10 Contractors
 
cu.m. 
 (483,730 ac.ft.) of which the dead storage is The dam contract was awarded to "FAFJ', i.e
about 15%. Messrs Foundation-Atlas-Fitzpatrick-Janin Co. of 

Canada at the end of 1979 to be completed in 3 years
Spillway and the work is progressing satisfactorily. 

A 150 metre wide chute free-flow spillway, excava- Consultants
ted in rock with a free-overflow concrete ogee section
about 1/2 m. high is provided on the Left Bank of the The consultants are Messrs. Crippen International
dam, capable of discharging 1.610 cumecs (56,480 of Canada-working in association with CECB of
 
cusecs) with a flood lift of 1.9 m. Sri Lanka.
 

Sluices 	 Irrigable Command 
The Right Bank sluice (4.0 ne.dia.) will have a capa- The lands in System 'B' commanded by this reser

city of 32.5 cumecs (1,150 cusecs) and the Left Bank voir are 46,750 ha. (115,500 ac.) of new lands and
sluice (4.5 m.dia.) a capacity of 56.2 cumecs (1,985 3,750 ha. (9,263 ac.) of existing lands which are des.

cusecs). There is provision for one Kaplan turbine unit cribed under "Downstream Development".

of about 2.5 MW capacity under the Right Bank sluice

and 2 Kaplan units of 2. 5 MW each under the Left Ancient Bso!:otuwa

Bank sluice-under a rated head of 13 	metres. These While excavating for the outlet canal from theturbines will be installed later, for which purpose pro- Maduru Oya Right Bank Sluice, the old Bisokotuwa
vision will be made under each of these sluices. was discovered inside the ancient embanbae'it. It is
 

the built out of brickwork and has two conduits almost
 
Increasing t Storage 
 in the same alignment as the new sluice.
 

It has been proposed to raise the dam by 2 metres 
 In order to preserve this ancient structure, the new
and increase the storage of Maduru Oya Reservoir by sluice channel is being deviated and taken through a20 % (i.e. to 7 10x 106 cu.cm.) and this is to be done 
now on the same contract with only about I Y tunnel, without disturbing the old Bisoktuwa.
tional quantities. The spillway is to be raised by 2 Access Roads 
metres by the provision of gates, to get the additional 
head. The narrow access road from Manampitiya to Pim

burettewa (about 22 k.m) has been realigned with aboutThere are two saddle dams, one on the Left Bank 520m. 50 new structures and widened to 10 m. It has beenand 20 m. high. will be of earth fill and rockfill. The extended to Maduru Oya headworks 19 kIn.) withsaddle dam on the Right Bank will be of earth fill 60m. about 38 structures. A road 10 km. long joining thelong and 12 m. high. ends of the tunnel, also has been constructed with about 

// 
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21 !'ructures-which connects System 'C' (from Rat-
kirda 
 to- System 'B' (Maduru Oya Headworks). 

Supplies 
The required power supply for construction anddomestic purposes have ben provided to Maduru Oya
hcadwo-ks b:' the CEB, from Polonnaruwa. 


Wa'er Supply for the construction staff has been 
povv Adafter filtration from Pimburettew. 

Thc Ceylon Petroleum Corporation has constructed a special refuelling station at Welikanda to cater forthis 1rojec--with a storage capacity of 250,000 litres(50.000 gallons) diesolene and litres22,500 (50,000gallons) petrol. 

Camps 

All the buildings for the contractors, consultantsand CECB staff, hoasing, shopping, schooling and re-creational facilities, have been completed in System B 

RANDENIGALA 
This Complex consists of two dams at Randenigalaand Rantembe. The construction of Randenigala damhas heen recently awarded on tender. It isarockfillstruc-

ture 94.0 m. ligh and 485 m. long (3.7 MCM in volume),with a vertical impervious core in the centie, and aslightly curved longitudinal axis, convex upstream. 

It has a spillway 60.1 m. wide with 3 Taintor gates15.26m. x l6.70m. wide with a downstream chute
48 m. wide and 231.8 m. long capable of discharginga flood discharge of 8,085 mg/sec. (i.e. 285,300 cu.ft/sec.). Daring construction, the river will be divertedthrough two diversion tunnels each 9.6 m. in diameter,and lengths 404 m. and 464 m. One of these diversiontunnels will be plugged after construction and the otherwill serve as a bottom (or Irrigation) outlet. 

A penstock 5.8 m. dia. and 330 m. long bifurcatingto 2 of 3.5 m. dia. (Capacity 2 x 90tis/,ec.) will leadfrom the intake through the body of the dam to thePo'wver House to energise 2 Francis Turbines with an
installed capacity of 61 MW each working under agross head Of 806 m.-to produce 525 GWH of energy(ave.'ace annually, the firm energy being 366 GWH 
ann-a.!!%x 

The con!,Zctors are expected to mobilise at siteby N.wcmber 1982 and work cn the diversion tunnelswill commence in March 1983. This will be followedby the cxcava:io. ,f the core trench and construction ofthe coffer dam. The coffer dam which will be incorporated in the main darn eventually, is at elevation191 m. MSL with a top widh of 5 rn. designed for 
100 year flocd. This coff.- darn of 43 m.ht. is higherthan the Maduru Oya darn. The ,idth of the main damis 295 m. at the toe level 148 M. MSL. Work will pro-ceed aext on the grouting gallery and grouting will
take place for :.bout 12 months. 

metres). 

The Snillway will have 4 Taintor Gates 16.21 m. 
16.0m. with 4 chutes 16im. wide and 50im. longcapable of a maximum discharge of 10,235m/se.
There will be 2 bottom (Irrigation) outlets providedwith Taintor gates each capable of a maximum discharge of 200 m/sec. 

Steel Penstocks of dia. 4.2 m. with a rated dischargeof 90 mec lead to the power station equipped with 
2 Francis Turbines with an installed capacityof 24.5 MW each working under a gross head of 33.5 m.This will produce 158 GWH of firm energy annually
(average 251 GWH). 

51 
area and rolonnaruwa. Almost all the staff are nowresident at Maduru Oya and all the required facilitiesare provided, including a swimming pool, circuit bun
galow and well equipped quarters for expatriate staff. 
Costs 

Rupees Million 
Local For#. Total 

I. Estimated final cost of dam, spill-. 
way and associated structures .. 235 951 11862. Link unnel 54 234 2883. Hydromechanical Equipment and
other costs including escalation 526

Headworks Total (say) .. 2000 

Infrastructure (roads, buildings, 
power supply, communications
etc.) . . .. ... 150Approx. Overall Costs .. ,. _ 2150 

PROJECT 

Embanlkment rockfill and the core fill will commence
with grouting woik. 
 The dam is expected to be cornpleted at the end of 1985.
 
Spillway.construction 
 will commence in 1983 and
completed 4 months prior to the completion of the dam
 

The reservoir capacity is 860 million ms at F.S.Lof 232 m. above MSL with a flood lift of 4.2 m. 
The Power Control building and sitchyard will come up at the Rnntembe site. 

RANTEME 
Rantembe Dam will be taken up later about 3 . 

downstream of Randenigala, below the confluence ofthe Uma Oya with the Mahaweli Ganga. It will be aconcrete gravity dam 41. 5 m. high with a crest lengthof 420 in. (Total volume of concrete being 215,000 cubic 

/3 
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53 Donor Coantry 

The Federal Relublic of Germany has providedfinancial assista:ce for this project of DM400 millionon easy te:rms. This was considered enough.Head'-% :ks for theof Randenigala and Rantembe Projects,but due to p'ie eicala:ioa this will be sufficient onlyfor Ra-idenizala a. present costs. Rantembe will there-
fore be
takenl iplaer.
A s acy. F.R.G.

filiWesternhad also provided r
Grn
Consultaiicv. 

The Consultants for these projects are a Joint Venture oniis:ing of Sa!:zgitter Consulti'cr). E:e-.:rowatt Eagineering 
GmbH (Saltz.

Services Ltd. (u,'ich)and Acra. and Hydrotechnik GmbH (Essen). 
Irrigation Benefits 

The 
regulation 

area to be brought under irrigation by furtherof Mahaweli flows at RandenigalaRantembe) is as (andyet unspecified. Systems B, C, etc. 

releases from Victoria.(about 75,000 ha. in extent) are provided with waterposed The UNDP Master Plan proa transbasin diversion of the surplus waters,after Randenigala is constructed, tothe N.C.P. through.aftranbasin canal from belrwMo agahaCande.Subsequ.ent feasibility sttidies by the "Randenigala Joint VentureConsultants" (led by Satlzgitter Consult GmbH) havemade a comparative study of transbasin diversion of
 
the surplus waters fromDry Zone, the Mahaweli toNorth Central the NorthSouth Eastern Dry Zone and to System 'A'.Region, the 

Moragahakande Reservoir
has not on the Ambangangabeen taken up for construction, becausestudies by NEDECO Consultants, who conducted a
feasibility review of the Accelerated Programmeshown that this reservoir is havenot needed to meet theirrigation and power requirementsrated programme. under the accele,It may be required later, for trans.basin diversion to the N.C.P. areas. 

DOWNSTREAM DEVELOPMENT
 
The irrigable areas benefited under the reservoirsin the Accelerated Mahaweli Programme are shown inthe key diagram (Annex 2). They consist of :-

systema

H In Kala Oya basin, 

with Polgolla Diversion, augmentedby Kotma eea .. 
with Polgolla Diversion, augmentedby Kotmale .. .. .. 

D InAmbanganga basin under Minneri,Polonnaruwa etc., with Polgolla
Diversion ..N .. ..Under Huruluwewa, with PolgollaDiversionE 

C 
.. ..Under Minipe Left Bank

Under Minipe Right Bank 

. 

Under Augmented by Victoria,B nromtor byVctraMad 
A 

. .
Inthe Mahaweli Deltaic area 

.. 
.. 

Total (approx.) .. 194,2 334.000 
Future Areas of Development
Feasibilitv Studies have been carried out, by a teamof Coanulta,.s called "Joint Venture Randenigala"(tcisrs. Sa!'zgitter Consult, Agrar & Electrowatt)

of dtvelop-aeat, with the excess 
fi lan:ed by the World Bank, on alternative future areaswater resources fromthe Ma.iaweli especially after Randenigala Reservoir is 
constructed. 

*to be considered after Moragahakande.*to be finalised afi:r feasibility studies. 

Existing New 

ac. ac. 


71,000 60,000 

5,000 8,000 

73,000 26,000* 

8,000 15,000 

9,300 110,000
14,000 60.000,* 

Of the three alternative areasmend studied, theyrecomthe development of 40,000 ha. inSouth Eastern theDry Zone as the optimal economic 

solution, yielding benefits of Rs.120 million per year ata discounting rate of 10%/,. 

SYSTEM 'C' 
This requires the Construction of an Anicut atMinipe, Right Bank Transbasin Canal and reservoirs 

at Ulhitiya and Ratkinda. 

nlpe Anicut

A new anicut across the Mahaweli Ganga is beingconstructed at a site about 150 m.downstream of the 

ancient anicut, which had been restored to feedexisting Minipe Yoda Ela (Left Bank Canal) which irri
the 

gates System 'E' 15,200 acres (6,330 ha.). 
above MSL. 

The crest 
It
level

is a 
ofconcretethe newstructure 200 m.long withanicut will be 114 m. 

an average height of 5m. (maximum height about 9 m.in the deepest section). 

This anicut will head up water for issues to theLeft Bank Canal and the new Right Bank Transbasin 
Canal, through a new Head Sluice. 
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R.B. Transbasin Canal 
Tne ilht B.L'k Canal will be concrete-lined and

h ,'e co:ivc,.,ccca.pacity of 63.7 m3/sec (2,250 cusecs).
It is 1).8 k:. long with a water depth of 3.45 m. and ag.,ad.:.,t of 200 ram/km. 

Thie Right B.nk transbasin canal crosses four large
tribu:a, ics of the Mahaweli Ganga, namely Badullu 
Oya. Lo.ggal Oya, 1Heppola Oya, and Diyabana Oya. 

At Bidullu Oya there will be anaqueduct (7 m. x5m.)
f on 3.24 km. to 3.8 kin. with a capacicy of 64 m3/sec.
wich will be carried on 7 piers (maximum height 23 m.)a! 2J.l mn.spa.ns. This will be followed by a tunnel
20 m. long with a di. of 5.8i., concrete lined, horse-shoe setion, 

The Loggal Oya level crossing from 5.15 km. to7.75 km. consists of an earthen embankment 2.20 kin.
long with a maximum height of 29.6 in. It will have a 
labyrinth weir 175 m. long, with crest level 111.70 m/MSL designed to discharge a 200-year flood of 1,800 ms/
sec. with 5 drawdown gates 1.8 m. wide x 1.2 m. high
with sill at level 104.9 m/MSL. 

The Heppola Oya level crossing between 9.2 km. to
13.95 km., has an earthen embankment 1.14 km. long
and maximum height 19.6 m. It will also have a laby
rinth weir designed to discharge ,€ 1.2 m.100 mS/sec, and 2 drawdown gatesa 200-year1.8 in. flood of 
at level 104.6 an/MSL. 

The Dlyabana Oya level crossing from 25.4 km. to
26 km.-will have an earthen embankment 0.6 I'm.
long with a maximum height of 7 m. It will also have 
a labyrinth weir designed to discharge a 200-year flood 
of 160 m3/sec. 

On the Minipe Right Bank Canal there are 3 irri-
gation outlets to feed existing reservoirs at Mapakade,
Dambarawa and Sorabora, with a peak demand of 

The:e are also 25 drainage crossings, 6 road bridges
and 2 irrigation overcrossings (aqueducts) across thisRght Bank canal. 

Ulhitiva and Ratkinda Reservois 
At 30.8 kn. the Right Bank Canal enters the Ulhi

at llin/M.SL., 4.76 kmn. long 
and maximum height 25.6 m. 

There is another reservoir across Ratkinda Oya
formed by an earthen embankment 1.2 km. long with a maximum height of 24.7 m. with the same bund top
level, 

This is linked to the Ulhitiya Oya by a link canal-
the combined reservoir capacity is 146 MCM with one 
concrete spillway 76 m. long with 7 radial gates 10 m. x
4.5 m. on the Right Bank of Ulhitiya reservoir, 

System 'C' New Lands 
The ncw lands in System 'C' are in sparsely popu.

lated areas, now almost entitely in jungle, with hardly
any access roads or existing villages. The nearest town
is Mahiyangana, in Zne 1 which contains three exist
ing irrigation schemes under Dambarawa, Mapakade
and S:rabora-ancient reservoirs restoied about 50 
years ago-irrigate about 3,550 ha. (9,000 acres) of wet
land rice. The only recent irigation scheme in that area is at Nagadeepa, which is above the command of 
the Rght Bank Canal, but about a quarter of the lands
under it falls within Zone 1. 

System 'C' is divided in 6 Zones, of which Zones 
2 to 6 contain the new lands. The gross extent of newlands is about 52,500 ha. of which the turn-out command area is about 28,500 ha. 

New townships are coming up at Giranduru Kotte
in Zone 2, and Dehiatta-Kandiya in Zone 4. 

Zones 3 to 6 will be under the Right Bank Main
Canal No. 2 extending 17.5 kn. beyond Railkinda
Reservoir with 5B anch Canals (the longest of which 
is 29.3 km.) and 4.7 km. of minor branch canals, total.ling 59 km. in length. The new irrigated holdings to be
provided in System 'C'are about 23,000 ha. nett. 

In Zone 2, thete will be about 5,050 ha. under 
Ulhitiya Reservoir Left Bank Main Canal No. 1(11 m/sec) 10.9 kna. long, 3 Branch Canals, 
120 kIn. of D'Canals, and 360 km. Field Canals,
3 villages and 10 hamlets. 

In Zone 3, there will be about 2,700 ha. with 71 ka.
of D'Canals and 212 km. Field Canals, 2 villages
and 9 hamlts 

In Zone 4, there will be about 10,000 ha. with 200 km.
of D'Canals, and 760 km Field Canals, 8 villages
and 31 hamlets. 

In Zone 5, there will be about 2,600 ha. with 49 kmof D'Canals, and 189 km Field Canals, 2 villages
and 9 hamlets. 

In Zone 6, there will be about 2,500 ha. with 60 ki. 
of D'Canals, and 200 km. Field Canals, 8 villages
and 9 hamlets. 

tiya , wich is impoundedearthen mbank.nent lower down with anThese new lands are to be settled with frm families 
on irrigable lots of 1ha. pei family and highland 0.2 ha. 
for house lots. In Zone 2 some 5,000 ha in extent aretaken up as a pilot phase for development around
Giranduru-Kotte. 

There were only a few existing roads in System 'C',
such as a minor road from Mahiyangana to Hemba. 
rawa of which only the first six miles up to Alutharamawere metalled and tarred. A new system of roads will
link the Townships at Mahiyangana to Giranduru-
Kotte and Dehi-ata-Kandiya to villages in System 'C'
and extended to System 'B'. 

http:llin/M.SL
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57 Donor Countries 
The Right Bank T'ansbasin Canal from 4.7 ki.to 30.8 km. is being financed by the World Bank witha soft loan of $90 million. Funding for Zone 2 ofSystem 'C'is from the European Economic Communityin a sum of $22.5 million and the Right Bank main

canal f.om Rakida for irrigation systems in Zones3 to 6each. ae from Japan and Kuwait of $45 million 

TAie general layout of System 'C' is shown inAnnex 8. 

SYSTEM 'B' 
Tae irrigation of System 'B' will be from MaduruOya R:servoir augmented by water from Victoriathrough a LINKwhicdscriedTunnelha benfromarlerruwaRatkinda Reservoirwhich has been described earlier, 

The gross extent of System 'B' 
 is 130,000 ha. ofwhich the new irrigable area is about 36,950 ha. nettand 8,594 ha. of upland. 

The Left Bank Main Canal 57.3 kin. long has a con-veyance capacity of 56.2 m2/sec. There are Left Bankbranch canals for a total 104 Jam. in length. The leftbank area will be taken up in two phases, I (a) beingun to 23.5 km. of the Main Canal including LB R2 andLB RI i.e. Znes Iand 5, which contain 6,763 ha. paddyland and 1,848 ha. upland. 

Phase l(b) will be the balance area under the LeftBank main canal and branches, up to Station 'B' 52.9 kmincluding LB L8 and LB R7 (i.e. Zones 2, 3 and 4A)containing 13,842 ha. land andof paddy 3,344 ha.upland. Be:yond this, up the end of Left Bank MainCanal there is a "d'op-out" area(phase lc)containing3,999 ha. of paddy land and 1,710 ha. upland. 

The Right Bank Main Canal 40.7 kin. long has aconveyance capacity of 32.5 m3/sec and it has branchcanals a total 56 kin. in length. 

System 'B' Piase 2will be the entire Right Bank con-rtaing 1,n,339 ha. of paddy land and 1Badullu1,692 ha. upland.
The contract for the Left B.ink Main Canal has been
awarded in May 1982 to Messrs. Zackry & Dillingham
of USA and the contractors are now mobilising inSystem 'B' to start work. 

Donor Countries 

This part of the work is financed with a soft loan of
US $ 85 million from U.S. AID for the Left Bank Mainand Branch Canals in Phase 1(a) to be followed byPhase l(b)-to be completed in about 2 years time. 

For the infrastructure development of the Left Bai.area, final feasibility studies have been completed bythe Overseas Project Section of the Department of
Agiculture, N.S.W. Australia, from whom financialassistance (of about A,str. $15shortly, sufficient for Phase million) is expected1 (a) Z:nes I a--. 5.Financial assistance from Saudi Fund (about Saudi 

Riyals 85 millioi,1, expected for the balance Left 
Bank infrastructure. 

Further financial assistance is expected from S.udiFund (Ryals 171 million) and Canada (C $ 50 million)for Maduru Oya Right Dank devekipment. 

Towishps
The existing villages in this development area are

Manamp tiya, Welikande, Aralaganvila, Pananai, T.ruko iam,.du and Meyankolla of waich two will be selected to be upgraded as future township3 to serve 
System 'B'. 

R:ads
Tae Main Highway and Rail-road from Polonnato Batticaloa passes ac, oss Polonna-'B'right Systemthrough Manampitiya, Welikande and Pananai. A sys

tem of new roads are p.oposed to link the towns andvillages on this main road to A'alangaavila,konamadu and Meyankolla and also a 
Tiu

new rail-road
from Welikande to the north up to System 'A' and tothe south into System 'C'. 

The Asian Development Bank is financing the construction of the main roads in System 'B' and 'C' (whichwill be interlinked) with a soft loan of $10 million.A total length of 105 km of new roads will be constructed and.46 km of existing roads will be improved
under this programme. 

A general layout plan of System 'B' is shown inAnnex 9. 

Costs 

Estimated Costs of Downstream Development 

System 'C'Mini.e Anicut 12.14ni n a 0.RB Tr'ansbasin Canal 0 to'3.24 Jan. 42.84124 
Badullu Oya Aqueduct .. 30.30

Oya Tunnel .. 20.34RB Transbasin Canal 4.7 to 30.8 kin. 537.50Ulhitiya ReservoirRatkinda Reservoir . . 78.045..7.35r atin a s trr 
.. 

.. 53.00
 
Irrigation Infrastructure Zone 2 
 348.00Irrigation Infrastructure Zoneto 6 3.. .. . 1232.33 2359 

.... 
System 'B'
LB Main and Branch Canals 2100.00
Irrigation Infrastructure Zones Ito 5 L.B. 1843.00

RB Main and Branch Canals ." 2150.00 6093 
Irrigation Infrastructure for RBZnes-.(not yet estimated) 8452 

8452 
Total (with R Irrigation Infrastructure ofBRs. 10,000 million (approx.) 
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59 
SYSTEM 'G' 
 A diversion structure will be required across theThe area on the Left B.ii k of the Ambanganga belowElahera-Minneriva.Yeda Ela is designated System 'G'. 

Mahaweli Ganga at Kandekadu, about 25 kin. downstream of Manampitiva and two diversion canals forThis compiises cf 1,825 ha. (4,560 ac.)of irrigated lands the L.B. and R.B. to Irigate System A.according to the specifi:ation. The colonists also have1.25 ha (3 ac.) of highland each for their house and The nett irrigable area that canupland lot. be taken up andA part of these house lots have since been settled is aboutconverted into irrigated land-In addition about 820 ac. 
14,000 ha. (33,600 ac.). Tae farming

will be based on a rice monoculture.of lard have been developed with irrigation facilities

under Village Expansion.
 

Mr. Ratna S. Cooke, BE(Hons)Madras, FIE(SL), CEng,There is an extent of 9,220 acres of unalienated lands graduated with First Class Honours in 1944 and joined thebelow the existing area up to the Ambanganga. Most Departmentof this area has been encroached of Irrigation. He rose progressively to beon and illicitly culti-vaed in a haphazard manner. Deputy Director, Irrigation. FromIt will be possible to do 1970 to'1975 he wassvatedica dvelopment ofIabt 7,40bc poss1975 
General Manager, Mahaweli Development Board and fromsystematic development of about 7,400 ac. 

to 1978 he was Chairman, Mahaweli DevelopmentBoard. He ispresently Engineering Consultant to F A 0 midThe present capacity of Elahera-Minnieriya-Yoda 
 Special Advisor to the Ministry for Mahaweli Development. 
Ela is 2,000 cusecs, which is a trunk conveyance canalto augment Minneriya, Giritale, Kandulla and Kantalai. References 

At present there are as many as 42 offtakes taking -UNDP/FAO, Mahaweliwater to the existing Elahera fields in System 'G', which Ganga Irrigation andHydropower Survey, Ceylon, Vols. I, II and III,number is undesirable off a Conveyance Canal. These Rome, 1969.will be reduced to less than one third that number inthe rehabilitated irrigation system for 'G'. Mahaweli Ganga Transbasin Diversion Sheme 
The approximate costs are- Feasibility of Development, Part I, IrrigationDepartment/United S:ates Operations Mission to 

Aj. Mil. Ceylon, 1961.Land and Water Resources Development 94.0Buildings for Headquarters 
- C n.Demonstration Farm 

. 1. SSrvey of the Resources of the Mahaweli Basin,.. 0.6 Ceylon HuntingSacial Infrastructure Survey Co poration Limited,.. 21.0 Canada and SrveyorP;ocurements General's Department,
30.0 Ceylon, 1662.S aff and Operational Costs '" 16.0Subsidies .. . .. 6.0 Summary of ProjectsTechnical Assistance' in UNDP/FAO Master .. 22.0 Plan for The Accelerated MahaweliPhysical Contingencies Progiamme,.. 30.3 Nov. 1977 by Ratna S. Cooke, Chairman, Maha-

Total .. .. 9 weli Development Board. 
- Feasibility Study of System 'C' (Mahaweli Dev.),The project is financed by a tripartite agreement Huntings'Technical Services Ltd., England, Junebetween the Government of S;i Lanka, European Eco- 1980.nomic Community and Belgian Government. The FAOis administering the project on behalf of the donorcountries. -Feasibility Report-Maduru Oya Project, System
'B', August 1981. Acres International Limited,
 

SYSTEM 'A' 
 Canada.
 
This area is in the Mahaweli Delta which contains - Feasibility Report-Victoria Project Headworks,about 36 200 ha. (89,400 ac.) of irrigable land. A part Sir Alexander Gibbs and Partners.
of this land is subject to seasonal flooding, another
part on the Left Bank is not to be developed being the - Feasibility Report- Kotmale Project, Sir William
Snmawathiva National Reserve and there is a forestreserve on the Right Banik. Halcrow and Partners. 

- Feasibility Report-Randenigala Project by
 
The gross irrigable extent is about 22,500 ha. of 
 "Joint-Venture" (Saltzgitter, Agrar, Electrowatt),which 6,200 ha. are existing developed lands under February 1980.Allai scheme (5,850 ha.) and neighbouring areas(1 350 ha.). - Planning Report-Transbasin Diversion Study byFeasibility studies on System 'A' have been carried "Joint-Venture Randenigala',& Electrowatt). (Saltzgitter, Agrar 

out by the "Joint Venture Rindenigala" Consultants(Messrs. Sdrzgitter, Atrar, & Electrowatt) and their - Feasibility Report-System 'A' by "Joint Venturereport of February 1982 is now under consideration. Randenigala", (Saltzgitter, Agrar & Electrowatt). 
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PARAMETERS OF PROJECTS - MAHAWELI ACCELERATED PROGRAMME 

Kotme Kotmale 
Paraineteri 

Full Supply (MSL)
(:rest Elcv. (MSL)
Gross Storage (FSL) 

(Final Stage) 

728 m/MSL
735 m/MSL
408 Mcum 

(Ist Stage) 

703 m/MSL 
706.5 m/MSL
174 Mcum 

Victoria 

438 m/MSL 
443 m/MSL
730 Mcum 

Maduru Oya 

96 m/MSL 
101 m/MSL
596 Mcum 

Randenltra 

232 m/MSL 
238.0 m/MSL
860 Mcum 

Rantembe 

152 mjMSL 
155 m/MSL
2' Mcum 

Type of Dam 
Max. ht. above bed 
Length along crest 

Rockfill 
116 m 
600 m 

Rockfill 
87 m 
600 m 

Concrete Arch 
118 m/MSL 
555 m 

Rockfili 
4Comne 
1080 m 

Rockfil 
94 m4 
485 m 

Concrete 

LB Saddle 415 m 
520m long x 20m.ht. 
60.RB Saddlelong x 12 m.ht. 

Spillway-Type 

No.andsizeofgates 
Dischargc at HFL 

Tunnel Length 

Type 

Diameter 
Max. Capacity 
Power House-Typc
Installed capacity 

Type of Turbine 
Gross Read
Total Annual Energy 

Orifice (later) 

3 of 14 m x 15m 
5.550 cumecs 

6.5 kin(Diversion 2 x 9.2 m 
dia., .5 km long) 

Horse Shoe (Lined) 
6.2 m 
110 m3/seC 
Underground
3 of 67 MW 

Francis 
251 m 
405 (Firm) &130GWHGWH secondary 

Chute (now) 

3 of 14m x 15m 
5,550 cumecs 

6.5 km 

Horse Shoe (Lined) 
6.2 M 
110 m3/sec. 
70m x 18m x 35m
2 of 67 MW 

Francis
2 26 .5 m 
310 (Firm) &145 GWHGWH secondary 

Gates In Dam 
8 of 12.Smx8.om 
8,200 cumes 

5.4 km 

Circular (Lined) 

6.2 m 
137 mZ/sec 
Concrete82mx27mx37m 
3 of 70 MW (Plus 

3 x 70 MW,
2nd Stage) 

Francis 
190m 
780 GWH 

Free Overflow 

150 m 

5.7 kmn 
(Linkfrom Ratklada) 
D-Shape(part-lined) 

4.7 m x 4.85 m 
34 m/sec 
Below Sluices 
3 of 2.5 MW (later) 

Kaplan
13m 
36 GWH 

Gates 

62 m Chute 
3 of 16 . 7mx15.0m8,085 cumcs 

330 m Penstock 
(Diversion 2 x9m dig.) 
(1)470m (2)380mlong 

Steel 5.8 to 3.5 m 
X 90tel /so 

Below dam 
2 of 61 MW 

Francis 

80 iWGWH (Average)366 GWH (Firm) 

Gates in dam 

Chute 76 mx100m 
4 of 16.2m x 16 m10235 cumecs 

20m pdanstock 

Steel 

4.2 m 
90 m3/ec 
B dam 
2 o 2.m 
2 of 24.5 MW 

Francis 

33.eage251 GWH (Average)158 GWH(Firm) 
System Irrigated
New Area 
Existing Area 

A & Augment H 
10.000 ha. 

Augment H C & Part B 
(23,000 ha+30,000 ha) 
10,000 ha 

Part 'B' 
(10,000 ha) 
3,750 ha 

South East Dry Zono 
(40,000 ha) 

Date of Completion (later) 
Donor Country s 

Approximate CostsRs. Millio n7 
Downstream Costs 

198 

8.580 

198 
U.K. 

7,500502 
System'C' - 2,359 

192831-
Canada 

2,150, 0 
'B' - 10.000 

F.D.R. Germany (To be determined) 

Prepared by - R. S. C. 15. 1 2 

0% 



SPUN CONCRETE - AN APPROPRIATE TECHNOLOGY TN SRI LANKA 
by 

D. 	L. 0. Mendls 

Appropriate Technology 

There have been various definitions and discussions 
of the term App.opriate Technology. In this paper
such discussion of the meaning of the term is avoided, 
Insead, the use of spun concrete technology in Sri 
Lanka is mentioned, and the potential for further deve-
lopment is discussed so that the appropriateness of 
this technology is thus described implicitly. However,
it is necessary to state at the outset that there is a 
distinction between process technology and product
technology which has to be briefly clarified. P'ocess-
technology describes the method or process, including
designs and specifications (sometimes called software),
andtheplant and equipment (sometimes called hardware)
used in the manufacture of a product. Product techno-
logy describes the materials, labour and capital usd in 
manufacture, and the quality and properties of the 
resultant product. This is discussed further, below, 

Pre-cast Concrete Technology 

Pre-cast concrete products have been manufacture 
for a long time, sometimes as an alternative to in-si 
concrete construction, (i.e. as an alternative pro ess
technology) and sometimes as an alternative to th,, 
p:oducts, (i.e. as an alternative product technoloy). 

Pe-cast concrete process technology h, an ad-
of~ ~ ~ ~ ~~. e 

of better quality control which results in a etter quality
poduct. Bette, quality control includes he possibility
of SICm Curing. Better quality is seen * such intrinsic 

vantage over in-situ concrete~ hchrslsitechnolovy~ betr.at1otoin~th possibilityPult 

p'operties as strength and imperm Ibility. It is also 
seen in longer life (or durability) ofhe product, as well 
as in be:ter dimensional accura , and better finish-
There is also the possibility , reducing waste andacheving overall pice co etitiveness, especily if
econoicsg ofvsrall arie oleinproution, es ifeconomics of scale are poss' le in production. 

Amongst the disadv tages of pre-cast concrete 
technology may be m tioned the need for handling
and transport, which creases the possibility of damage 
and losses. 


n 	 ltechnology. 
Swhme types pre-cast concretus
process technologies


which have be auused inSii Lanka include-

Preasting using conventional moulds or 

1. 	Pdesigns,
shutters which are recovered by dismantling to-
release th'tpre-cast concrete products for.curing; 
or 	sometimes steam curing is done with the 
poduct still in the mould). 

2,	Pre-casting using various types of movable 
shutters for making pre-cast concrete products;of these, machine made sand-crete or line-crete 
blocks are the best example, where an 'egg
laying' type of machine is used. In this method 
a long line or be is necessary along which the 
machine moves. 

3. 	(a) Pre-tensiod pre-stressed concrete for manu
facture lintols, beams, railway sleepers, 
etc., als using the long-line method. 

(b)Post-. nsioned pre-stressed concrete produc
tio for manufacture of heavy concrete 
p ducts like bridge beams. 

4. 	 Fe -cement technology which has been given
rious names in various places. Products of 

his process technology include geo-desic-domes, 
water tanks and boats. 
Spun concrete technology which is used for 
manufacture of pipes, poles, piles, columns for
buildings, water tanks, septic tanks, etc. 

Types of pre-cast concrete product technologies
known in Si Lanka include-

Reinforced cement concrete, unreinforced cement 
concrete, lime-cree arnd sand-crete, ferro-cement,
various fib.'e-reinforced concretes, and of course 
pre-stressed concetc. 

Process Technology and Product Technology-
Progressive Development

P;occss technology generally develops in the 
industrial environment of a particular country to suit 
the stage of development of that country. The design
and specifications (software) of a particular process
technology will suit the factors of production in that 
country. On the other hand it is also possible for a 
process technology to be designed and manufactured in 
one country to suit the stage of development and factors
of production in another country, and the technology
transferred as a package. We in S:ri Lanka have beenat the receiving end of many transfers of technology, 
a few of which have been tailor made to suit our stage
of development and factors of production but many
of which have not been so designed. By far the best 
situation is for indigenous development of a process

However, at our present stage of deve
lopment it is necessary to use some components
transferred from abroad for progressive development
of indigenous- technology. Sometimes the software of 
a process technology may be imported in the form of 

drawingp and specifications and the hardware 
issembled locally. Sometimes imported process techno
ogy could be modified or adjusted to suit our factors 

of production allowing for local manufacture of some 
hardware components. 
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